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1 8UMHARY AND CONCLUSIONS 

Round Robin 88-1 represented the initiation of a program of 
laboratory performance management studies by the Quality Assurance 
Office, Laboratory Services Branch of the Ontario Ministry of the 
Environment. It assesses the analytical variability of selected 
organic parameters (see Sections 3.1.2 and 3.1.3) in spiked reagent 
water and effluents. Eight laboratories initially agreed to 
participate in the study. Results were reported from five 
participants. 

Results from this study indicated that environmental laboratories 
are able to maintain reasonably precise recovery across a scan. 
Most participants were able to report results from all parameters 
in one sample ±30% relative to each other (see Appendix 1, Tables 4 
and 8). However/ these results also suggested that the order of 
gas chromatographic elution may have an effect on the recovery of a 
parameter, as some participants demonstrated increasing recovery as 
each parameter eluted from the column (see Appendix 1, Figures 
1-17, and Section 4). 

The results from this study indicate that laboratories have biases 
possibly introduced by differences of standards. Relative to the 
spiking material, some participants were biased high and some were 
biased low. This variability between laboratories may be improved 
through review and adjustment of standard concentrations and/or 
cross-checking in-house standards with commercial reference 
materials. 

The following tables summarize the performance of each participant. 



LAB CODE SCAN 



PBRFORMAMCE 



7002 



Volatiles 



- Good recovery relative to the 
design values 

• No laboratory contamination for 
range o£ parameters tested 

- Good precision within the scan 

- Consistent performance in matrices 
tested 



Base/Neutral 
Extractables 



- Good recovery relative to the 
design values for spiked Reagent 
Water; lower recovery for spiked 
effluent samples 

- No laboratory contamination for 
range of parameters tested 

- Good precision within the scan for 
spiked Reagent Water samples; less 
consistent for spiked effluent 
samples 

- Performance variable in matrices 
tested 



Acid Extractables 



Good recovery relative to the 
design values for spiked Reagent 
Water; lo%rer recovery for spiked 
effluent samples 

No laboratory contamination for 
range of parameters tested 

Good precision within the scan for 
spiked Reagent Water samples; less 
consistent for spiked effluent 
samples 

Performance variable in matrices 
tested 
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LAB CODE SCAN 



7003 



Volatlles 



Base/Neutral 
Extractables 



PERFORMANCE 

- Biased low relative to design 
values 

- Laboratory contamination with 
Hethylene Chloride 

- Consistent performance within the 
scan (excluding Methylene 
Chloride) 

- Consistent performance in 
different sample types 

- Good recovery relative to the 
design values 

- No laboratory contamination for 
range of parameters tested 

- Performance within the scan 
demonstrates a pattern of 
decreasing recovery of parameters 
elutlng later from the gas 
chromatographic column 

- Performance consistent in matrices 
tested 



Acid Extractables 



Variable recovery relative to the 
design values 

No laboratory contamination for 
range of parameters tested 

Performance within the scan 
demonstrates a pattern of 
over-recovery of parameters 
elutlng later from the gas 
chromatographic column 

Performance variable in matrices 
tested 



LAB CODE a CAM 



PKRPQRMAMCE 



7005 



Volatlles 



- Biased high relative to the design 
values 

- Possible laboratory contamination 
(difficult to assess; see section 
4.1) 

- Variable perfornance within the 
scan 

- Variable perfornance in matrices 
tested 



Base/Neutral 
Extractables 



- Good recovery relative to the 
design values for spiked Reagent 
Vater; lower recovery for spiked 
effluent samples 

- No laboratory contamination for 
range of parameters tested 

- Good precision within the scan for 
spiked Reagent Water samples; less 
consistent for spiked effluent 
samples - ^ 

- Performance variable in matrices 
tested 



Acid Extractables 



Good recovery relative to the 
design values for spiked Reagent 
Water; lower recovery for spiked 
effluent samples 

No laboratory contamination for 
range of parameters tested 

Performance within the scan 
demonstrated a pattern of 
Increasing recovery of parameters 
elutlng later from the gas 
chromatographic column 

Performance variable In matrices 
tested 
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LAB CODE SCAN 



7007 



Volatlles 



Base/Neutral 
Bxtractables 

Acid Extractables 



PEBgQBMAMCg 

- Good recovery relative to the 
design values 

- No laboratory contamination for 
range o£ parameters tested 

- Good precision within the scan 

- Consistent performance in matrices 
tested 

- No results submitted 



- No results submitted 



LAi GODS. S£AtL 



PERPORMAMCE 



7006 



Volatiles 



Base/Neutral 
Bxtractables 



Variable perfornance relative to 
the design values 

Ho laboratory contamination for 
range of parameters tested 

Perfornance within the scan 
demonstrated a pattern of 
increasing recovery of parameters 
eluting later from the gas 
chromatographic column 

Variable performance in matrices 
tested 

Variable recovery relative to the 
design values 

No laboratory contamination foe 
range of parameters tested 

Performance within the scan 
demonstrated a pattern of 
decreasing recovery of parameters 
eluting later from the gas 
chromatographic column 

Performance variable in matrices 
tested 



Acid Extractables 



- Variable recovery relative to the 
design values 

- No laboratory contamination for 
range of parameters tested 

- Variable performance within the 
scan; some samples more consistent 
than others 

- Performance variable in matrices 

tested 



2 INTRODUCTION 

Interlaboratory performance studies, or round robins, are conducted 
to assess the comparability o£ data among different laboratories. 
As \fellf they help in the identification of biases, precision or 
accuracy problems, aid in improving individual laboratory 
performance, and maintain performance standards. The Quality 
Assurance Office, Laboratory Services Branch (LSB) of the Ministry 
of the Environment (MOE) has instituted an on-going program of 
round robins to assess and promote the performance of environmental 
laboratories providing analytical services for a variety of 
different programs. 

Round Robin 88-1 was designed to assess the analytical variability 
of organic parameters in reagent water and two different effluent 
matrices. The parameter list was chosen from four different test 
groups listed in the MISA (Municipal and Industrial Strategy for 
Abatement) General Regulation (1). Participants were requested to 
use methods which conformed to the MISA analytical principles and 
protocols given in the General Regulation (1). 

Bight laboratories were invited to participate in this round robin: 
1 government laboratory (MOE), 2 industrial laboratories, and 5 
commercial laboratories. Mot all of the participants produced 
final results for all of the samples submitted (see section 3.4). 
A list o£ participants is included in Appendix 2. 

Two sets of nine (9) samples (16 in total) were distributed to each 
participant, consisting of spiked reagent water and two different 
spiked effluents. One set of samples was spiked with volatile 
organic compounds (MISA Test Group 16) and the other set of samples 
was spiked with extractable organic compounds (MISA Test Groups 19, 
20, and 23). While the parameter list was selected from the MISA 
regulations, the spiking materials contained additional compounds. 
Some o£ the participants reported results for these compounds, but 
this was an option. Details of sample preparation and distribution 
are given in Sections 3.1 and 3.2. Analytical methodology and data 
handling are presented in Sections 3.3 and 3.4. Pinal results are 
presented and discussed In Section 4.0. 



3 PROCEDURE 

3.1 Pr«p«r«tion of Saaplas 

3.1.1 PraparAtlon of Itetrlc** 

a ) Reagent Water 
Volatile samples 

Two (2} litres of delonized, distilled vater were 
collected in a clean Brlenmeyer flask^ and purged with a 
gentle stream of nitrogen gas overnight. Care vas taken 
that no plastic materials came into contact with the 
purged water. (This was carried out in a separate QC 
laboratory, well removed from routine organic laboratory 
atmosphere which can contribute artifacts to the 
analys Is . ) 

Rxtractable Sampleg 

Hon-purged, delonized, distilled water was used for the 
extractable samples. Care was taken that no plastic 
materials came into contact with the water. 

b) Effluent Matrices 

Bulk effluent samples were provided by two different 
organic chemical manufacturers in southern Ontario. The 
two effluents were designated Effluent 1 and Effluent 2. 

Approximately 19-20 litres of each effluent were received 
in large glass bottles. Since 25 litres were required for 
the round robin, the effluents were transferred to 
separate 50 litre stainless steel containers that had been 
carefully rinsed with tap water, followed by a distilled, 
deionized water rinse. Distilled, delonized water was 
added to each effluent to bring the total volume up to 
approximately 25 litres. The effluents were stirred 
overnight to form a homogeneous mixture using a stirrer 
with a Teflon shaft and prop. 



3.1.2 Praparation of Volatila Bmtplw 



Samples for volatile analysis were prepared In 40 inL glass 
vials that had screw caps with Teflon-lined septa. Sanple 
vials were filled almost to overflowing with the sample 
matrices, with the miniscus rising above the edge of the 
vial. The volume of 40 mL was confirmed by weighing the 
vials before and after filling (tl mL) . The same procedure 
was used for both the purged reagent water and the two 
effluents. 

The following groups of samples were prepared for each 
participating laboratory: 



S^maLB. LQ. 



Tabla 1 - Volatila Sauries 

tiAtjLU. SpiKlng Lfi.y£l 



VOL lA 
VOL IB 
VOL IC 

VOL 2 A 
VOL 2B 
VOL 2C 



Reagent Water 
Reagent Water 
Reagent Water 

Effluent 1 
Effluent 1 
Effluent 1 



Blank 
Low Spike 
High Spike 

Blank 
Low spike 
High Spike 



VOL 3A 

VOL 3B 
VOL 3C 



Effluent 2 
Effluent 2 
Effluent 2 



Blank 
Low Spike 
High spike 



All samples were spiked using USEPA ampoule WP781, Sample 13: 
CC/MS Purgeables - II. The following mixture of organic 
parameters was stated to be present in the ampoule by the 
supplier : 



EPA WP781 Methylene Chloride (Dichloromethane) 
1,1-Dichloroethane (both isomers) 
t-1, 2-Dichloroethylene 
1, 2-Dichloroethane 
Carbon Tetrachloride 
1, 2-Dichloropropane 
Trichloroethene 
D i broroochl or ome thane 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
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The same concentration level for the low spike was used in 
both effluent samples (i.e. samples 2B and 3B were spiked 
with the same volume of spiking material). Similarly, the 
same concentration level for the high spike was used in both 
effluents. The reagent water was spiked with slightly lower 
levels of spiking solution than that used for the effluents, 
in order to vary the design levels of each compound. 

All sample spiking vras done using 10, 25, or 50 microlitre 
syringes, depending on the spiking level. The spiking 
solution was expelled from the syringe below the surface of 
the matrix. The screw cap septa (Teflon side towards the 
sample) was carefully slid across the top of the vial and 
quickly screwed on, so as to avoid trapping any air bubbles 
in the vial. The samples were gently Inverted three or four 
times to mix the contents. 



3.1.3 Praparation of Extractabl* 



IM 



Samples for 
(1000 mL) 



analysis of Bxtractables were prepared in 1 litre 
amber glass bottles with screw caps. Sample 
containers were filled by weighing the Containers (mean 
weight 460 g ±5 g) and adding an approximate volume of 800 mL 
of liquid to a final weight of 1260 g. The same procedure 
was used for both the non-purged reagent water and the two 
effluents. 



The following groups of 
participating laboratory: 



samples were prepared for each 



Sample m 



Tmbls 2 - Extr«ct«bl« 8«apl»s 

Matrix splkin9 LCVfil 



BXTR lA 
EXTR IB 
BXTR IC 

BXTR 2A 
BXTR 2B 
BXTR 2C 

BXTR 3A 
BXTR 3B 
BXTR 3C 



Reagent water 
Reagent Water 
Reagent Water 

Bffluent 1 
Effluent 1 
Bffluent 1 

Bffluent 2 
Bffluent 2 
Effluent 2 



Blank 
Low Spike 
High Spike 

Blank 
Low Spike 
High Spike 

Blank 
Low Spike 
High Spike 
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The low spikes in reagent water and both effluents were 
prepared using Supelco ampoule Base Neutral 2 (Cat. 14-8855) 
and USEPA ampoule WP985: GC/HS Acids. The high spike In 
reagent water was prepared using Supelco ampoule Base Neutral 
2 opt y. The high spikes in both effluents were prepared 
using Supelco ampoule Base Neutral 2 and Supelco ampoule 
Phenol Mix 604-M (Cat. 14-8859). The following parameters 
were stated to be present in the ampoules by the suppliers: 

IPA VP985 and 2,4,6-Trichlorophenol 
Supelco Phenol 4-Chloro-3-methylphenol 
Mix 604-M 2-Chlorophenol 

2, 4-DlchlorophenoL 

2, 4-Dimethylphenol 

2-Mltrophenol 

4-Nltrophenol 

2, 4-Dlnltrophenol * 

2-Methyl-4, 6-Dinitrophenol 

Pentachlorophenol 

Phenol 

* Supelco ampoule ONLY 

Supelco Base 1,3-Dichlorobenzene 
Neutral 2 1, 2-Dichlorobenzene 

Hexachlorobutadlene 

Naphthalene 

bi8(2-Chloroethoxy} methane 

Acenaphthene 

Pluorene 

2, 4-Dinitrotoluene 

Hexachlorobenzene 

Anthracene 

Diethyl phthalate 

Pyrene 

Chrysene 

Benzo ( a ) Anthracene 

Dibenzo (a, h) Anthracene 

All spiking was done using 25, 50 or 100 microlltre syringes. 
Syringes were rinsed with a small aliquot of spiking mixture 
prior to filling with the required volume. Air bubbles were 
expelled before injecting the spiking mixture below the 
surface of the matrix. Once the aliquot of spiking mixture 
was injected into the matrix, the containers were capped and 
placed on a roller mixer for approximately 10 minutes. 
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3.2 SamI* Oistribution 



Prior to sample preparation, the participating laboratories 
received a letter of notification. All the comnercial 
laboratories confirmed their participation by letter or 
telephone. A list of participating laboratories and examples of 
correspondence vith the participants are included in Appendix 2. 

The two sets of nine samples for each participating laboratory 
vere packaged in cardboard boxes. Two boxes per laboratory were 
shipped via Purolator courier on June 20, 1986. With one 
exception, the boxes were all received by the participants on 
June 21, 1988. The one late delivery was received on June 23, 
1988. One laboratory reported that two sample bottles for 
Extractables had been broken during transit. These samples were 
not replaced due to lack of extra sample matrix material. 

3.3 Analytical Nvthodology 

Participants were requested to analyze the samples using routine 
In^house methods that complied with the principles and protocols 
outlined in Schedule 3 of the HISA General Regulation 
(OR695/88). 

Participants were not required to provide detailed information 
regarding methodology. Some participants provided Information 
regarding Instrument model and column used, and all participants 
stated that additional Information was available on request. 
Participants were later requested to indicate whether they 
corrected for recovery of their surrogate standard(s} before 
reporting their final results. All participants provided this 
information and this is included In Section 4. 



3.4 Data HMidllng 

Results were submitted to MOE-LSB in %n:ltten form by mail. All 
data «[rere manually entered by laboratory code into an electronic 
spreadsheet. Blank spaces were left when a laboratory did not 
report results for a specific parameter that was present in the 
spiking material. A "0" was entered when a laboratory reported 
values for a specific parameter in some samples, but reported 
"Not Detected" in other spiked samples. The spiking materials 
contained additional parameters from that specified in the HISA 
regulation. Not all participants reported results for these 
parameters . 
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Pinal percent participation was as Collovrs: Volatiles - 63%, 
Bxtractables - 50%. Results were received from only three (out 
of five) private labs, the HOE laboratory, and one industrial 
laboratory. (The industrial laboratory submitted results for 
volatiles only. A letter, explaining that manpower restrictions 
during that time period prevented the analysis of the 
extractable samples, was included.) Telephone contact with the 
laboratories not reporting results Indicated that the other 
Industrial laboratory had withdra%m from the round robin. The 
private laboratories not reporting results had instrument 
breakdowns or an unexpected Increase in workload, preventing 
them from analyzing the round robin samples. 

Bet%reen-laboratory variability was determined by calculating the 
mean and standard deviation from the results reported (n=5 for 
volatiles and n':4 for Extractables) . The minimum and maximum 
values were also identified to give an indication of the range. 
Outliers were not removed from the data set when calculating 
between- laboratory variability. 

Results vere converted to percent recovery based on the design 
value of the spiking material. These values are presented in an 
accompanying table in Appendix 1. Each laboratory's results 
were corrected for background values present in the unsplked 
matrices using the values reported by each individual 
laboratory. 

Included In Appendix 1 are bar graphs of the recovery for each 
parameter from each participating laboratory (Figure 1-17). 
Bach graph represents a different sample and the parameters are 
arranged left to right in order of gas chromatographic elution 
(based on a DB-5 capillary column). Outliers were not deleted 
from the data set when preparing the graphs. All results are 
presented as percent recovery relative to the design value, and 
are corrected for background values as noted above. 
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4 RESULTS AND DISCUSSION 

Perfocaance of each participant was assessed according to the 
following criteria: recovery of each paraneter relative to the 
design values, laboratory background contamination of selected 
parameters, consistency of performance within the scan, and 
differences in performance of spiked Reagent water samples versus 
spiked effluent samples. 



4.1 VolAtilm 

LABORATORY 7002 

Laboratory 7i»2 had consistent results relative to the design 
values. Mean recoveries ranged from 75% in sample 2B (low 
spike. Effluent 1) to 99% for sample 3B (low spike. Effluent 2). 
The lovrest parameter recovered was 1,1-Dichloroethene in sai^le 
3C (high spike. Effluent 2). The highest parameter recovered 
was Chlorobenzene in sample IC (high spike. Reagent Water). 

Laboratory 7092 did not demonstrate any significant laboratory 
contamination problems. A small amount (2.05 ppb) of Methylene 
Chloride was reported in the unspiked Reagent Water (sample lA) . 

The results for Carbon Tetrachloride were corrected for 
background values in Samples 3B and 3C (low and high spikes. 
Effluent 2). Despite this correction, it appears that 
Laboratory 7002 had significant over-recovery of Carbon 
Tetrachloride in these two samples (363% and 149% respectively). 
However, the between-laboratory variability in determining the 
background level of Carbon Tetrachloride in Effluent 2 (range 
from 25.6-93 ppb in sample 3A, unspiked Effluent 2), makes It 
difficult to select the "best" value to use for background 
correction. 

Laboratory 7002 had consistent performance within the scan. The 
greatest variability was for sample 38 (low spike. Effluent 2) 
with a mean recovery of 99% and a range of 49-363%. Order of 
gas chromatographic elution did not appear to affect the 
recovery of the different parameters. No patterns were evident 
in the results (see Figures 1-6) for this laboratory. 
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LABORATORY 7003 

Laboratory 7003 reported low results relative to the design 
values. This bias suggests that their standard Is high relative 
to the other laboratories' standards and to the splKe solution. 
Mean recoveries ranged from 26% (sample IB, low spike. Reagent 
Water) to 48% (sample 3C, high spike, Bffluent 2). 

Laboratory 7003 appears to have some laboratory contamination 
problems, as they had the highest reported Methylene chloride 
values front all participants In the unsplked samples (samples 
lA, 2A, and 3A) . As a result, they reported consistently higher 
values for Methylene Chloride In all samples and had higher 
recovery of the spiked material In all samples. This was 
particularly significant for samples 2C (high spike. Effluent 1, 
recovery « 219%) and 3B (low spike. Effluent 2, recovery = 61%). 

Laboratory 7003 's result for Carbon Tetrachloride In sample 38 
(low spike. Effluent 2) was lower than the reported value for 
the unsplked sample (sample 3A) . As a result. Laboratory 7003 
appears to have a negative recovery for Carbon Tetrachloride In 
this sample (see Appendix 1, Figure 5) . As noted above, the 
between-laboratory variability for the background value of 
Carbon Tetrachloride In Effluent 2 was too great to determine 
the appropriate value to use for background correction. 

Laboratory 7003 had a consistent but low level of performance 
within a scan, demonstrating good precision, but not accuracy. 
The exceptions were for Methylene Chloride In sample 2C (high 
spike. Effluent 1) and Carbon Tetrachloride In sample 3B (low 
spike. Effluent 2). Order of gas chromatographic elutlon did 
not appear to affect the recovery of any parameter. No patterns 
were evident in the results. 

LABORATORY 7005 

Laboratory 7005 reported an Instrument computer malfunction 
which caused an irretrievable loss of their original volatile 
data. They were able to reanalyze the samples, but qualified 
their data, as they were concerned that headspace in the sample 
vials may have adversely affected the samples. In this 
situation, one would expect that their results would be biased 
low. However, Laboratory 7005 's results tended to be reported 
high (except for sample 2B, low spike. Effluent 1), relative to 
the design values. This bias suggests that Laboratory 7005 has 
a low set of standards, relative to the other laboratories' 
standards and to the spike solution. 
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Laboratory 7i05 may have some laboratory contamination problems, 
but this was difficult to assess from this data set. This 
laboratory did not report any Methylene Chloride In the unspiked 
Reagent Water (sample lA) but did report some In the unspiked 
Affluent 1 (sample 2A) . They were the only participant to 
report values for parameters other than Methylene Chloride and 
Carbon Tetrachloride in the unspiked Effluent 2 (sample 3A, 
Table 3 In Appendix 1). This variability In results made It 
difficult to determine if background correction is necessary for 
results reported from this laboratory. 

Laboratory 7005 had variable performance within a scan. Mean 
recovery within a scan ranged from 97% (sample 3B, low spike, 
Effluent 2) to 135% (sample 3C, high spike, Effluent 21). The 
range of results was from 46-162% and 87-179% respectively. 
Order of gas chromatographic elutlon did not appear to affect 
the recovery of the parameters. No patterns were evident in the 
results . 

LABORATORY 7gg7 

Laboratory 7007 had very consistent performance relative to the 
design values. Mean recovery ranged from 84% (sample IB, low 
spike. Reagent Vater) to 105% (sample 2C, high spike. Effluent 
1). The lowest parameter recovered was Carbon Tetrachloride 
(28%) in sample 3C (high spike. Effluent 2). The highest 
parameter recovered was Trichloroethene (131%) in sample IC 
(high spike. Reagent Water). 

Laboratory 7007 did not appear to have a laboratory 
contamination problem. A small amount (1.2 ppb) of Methylene 
Chloride was reported in the unspiked Reagent Water (sample lA), 
but over-recovery in the spiked Reagent Water samples was not 
observed (IB Methylene Chloride = 85%, IC Methylene Chloride = 
91%). No Methylene Chloride was reported In Effluent 1 (sample 
2A) and this laboratory reported the smallest value of Methylene 
Chloride in Effluent 2 (sample 3A) . 

Laboratory 7007 had very good performance within a scan. The 
greatest range of variability was for sample 3C (high spike. 
Effluent 2), with a range of 28-119% recovery across the scan. 
Order of gas chromatographic elutlon had no apparent effect on 
recovery of parameters across the scan. No patterns were 
evident In the results. 



1? 

LABORATORY 7008 

Laboratory 7008 did not report results £or 1,2-Dlchloropropane. 

Laboratory 7006 had variable per£omance relative to the design 
values. Some paraneters had excellent recovery (e.g. 
1,1/ 2,2-Trichloroethane 100% recovery In sample IC), while 
others had poor recovery (e.g. 1,2-Dichloroethane 0% recovery In 
samples 3B and 3C) . Mean recovery varied from 67% (sample 2B, 
low spike, B££luent 1) to 86% (sample IC, high spike. Reagent 
Vater) . 

Laboratory 7008 did not appear to have any laboratory 
contamination problems. Ho Methylene Chloride was reported in 
the unspiked Reagent Water (sample lA) . Recoveries for 
Methylene Chloride in the spiked Reagent Vater samples (samples 
IB and IC) were also low (33% and 30% respectively). 

Laboratory 7008 had variable performance within the scan. Range 
of recovery varied from 0-139% in sample 3C (high spike, 
B££luent 2) to 9-107% in sample 2B (low spike. Effluent 1). 
Order of gas chromatographic elution may have had some effect on 
the performance of Laboratory 7008. There Is a suggestion of a 
pattern in the results displayed in Appendix 1, Figures 1-6. 
Parameters that elute earlier from the column appear to have 
lower recovery than those elutlng later in the scan. As the 
earlier elating parameters are more volatile and are more 
sensitive to gas chromatographic conditions, it is possible that 
Laboratory 7006 should adjust their gas chromatographic 
conditions to achieve more consistent performance across the 
scan. 
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4.2 B«s«/NMitr«l Extr«ct«bl« San^las 
LABORATORY 7802 

Laboratory 7002 indicated in their report that they corrected 
for recovery based on their surrogate standards. As a result, 
they reported results close to the design values for the spiked 
reagent vater samples (samples IB and IC) . However, recovery 
correction for sasqples 2B, 2C, (low and high spikes. Effluent 1} 
3B, and 3C (low and high spikes. Effluent 2) did not enable them 
to report results close to the design values. Mean recovery for 
sample 2B (low spike. Effluent 1) was 54%, for 3B (low spike, 
Effluent 2) was 64%, and for 3C (high spike, effluent 2) was 
64%. 

Laboratory 7002 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked san^les (samples lA, 2A, and 3A) . 

Laboratory 7002 had consistent performance within the scan for 
the spiked Reagent Water samples (samples IB and IC) . 
Recoveries ranged from a low of 62% for Oibenzo(a,h) Anthracene 
In sample IC to a high of 149% for Naphthalene in sample IC. 
The exception was for Dlbenzo(a,h)Anthracene in sample IB, which 
was not detected (0% recovery). 

Performance across the scan was not as consistent in the spiked 
effluent samples (samples 2B, 2C, 3B, and 3C). Recoveries 
ranged from 0% for Hexachlorobenzene in samples 3B and 3C, to 
122% for 2,4-Dlnitrotoluene in sample 3C. It appears that the 
methodology used by Laboratory 7002 for this type of analysis is 
not as effective for spiked matrix samples as for spiked Reagent 
Water samples. 

LABORATORY 7003 

Laboratory 7003 reported consistent results relative to the 
design values. Mean recoveries ranged from 61% (sample IB, low 
spike. Reagent Water) to 95% (sao^le 3B, low spike. Effluent 2). 
Individual results range from a low of 24% for 
Dibenzo( a, h) Anthracene in sample 3B (low spike. Effluent 2) to a 
high of 137% for Hexachlorobenzene in sample 2B (low spike. 
Effluent 1) and for 2, 4-Oinitrotoluene in sample 3B (low spike. 
Effluent 2). 
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Unlike Laboratory 70i3'8 results £or Volatlles (see section 
4.1), the results for Base/Neutral Extractables were not biased 
low relative to the spiking standard or to the other labs' 
standards. 

Laboratory 7003 did not correct their results relative to their 
surrogate standards. 

Laboratory 7003 did not appear to have any laboratory 
contamination effects^ as no parameters were detected in the 
unsplked samples (saiqjles lA, 2A, and 3A) . 

Laboratory 7003 's performance within a scan does demonstrate a 
pattern (see Appendix 1, Figures 7-12). Recovery of the 
parameters eluting first from the gas chromatographic column 
appears to be higher than those parameters eluting later. 
Adjustment o£ the gas chromatographic conditions may result In 
more consistent recovery across the scan. 

LABORATORY 7005 

Laboratory 7005 did not report results for Hexachlorobenzene. 

Laboratory 7005 's performance relative to the design values 
varied, depending on the sample matrix. Best results were 
observed for the spiked Reagent Vater samples (mean recovery for 
sample IB « 74% and mean recovery for sample IC 3 61%). However 
the results for the spiked effluent samples (samples 2B, 2C, 38^ 
and 3C) were low relative to the design values (mean recovery ■ 
51%, 64%, 55%, and 59% respectively). It appears that the 
methodology used by Laboratory 7005 for this type of analysis 
may not be as effective for spiked effluent samples as for 
spiked Reagent Water samples. 

Laboratory 7005 did not correct their results for recovery based 
on their surrogate standards. 

Laboratory 7005 did not appear to have any laboratory 
contamination effects, as no parameters were detected In the 
unsplked samples (samples lA, 2A, and 3A) . 

Laboratory 7005 's performance within the scan is reasonably 
consistent in the spiked Reagent Water samples (samples IB and 
10 but does not appear to be significantly different from the 
spiked effluents (samples 2B, 2C, 3B, and 3C). The range of 
recovery was greatest in sample IC (35-118%, difference of 83%) 
and sample 2C (31-114%, difference of 83%). The sample with the 
least variability was 3C (35-62%, difference of 47%). 
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Order of gas chromatographic elutlon does appear to affect the 
recovery of parameters by Laboratory 7005. This is particularly 
noticeable in samples 2B and 3B (Appendix 1, Figures 9 and 11), 
but less in the results from the other samples (Appendix 1, 
Figures 1, 6, 10, and 12). 

LABORATORY 7108 

Laboratory 7008 did not report results for the following 
parameters: 1,2-Dichlorobenzene, 1,3-Dichlorobenzene, 
Hexachlorobutadiene, Dlethylphthalate, and Hexachlorobenzene. 

Laboratory 7008 had variable performance relative to the design 
values. Mean recovery ranged from 51% for sample 3C (high 
spike. Effluent 2) to 78% for sample IB (low spike. Reagent 
Water). Individual recoveries ranged from 6% for Chrysene in 
sample 3C (high spike. Effluent 2) to 116% for 
Bis(2-Chloroethoxy)methane in sample IB (low spike. Reagent 
Water). 

Laboratory 7008 did not correct their results for recovery based 
on their surrogate standard. 

Laboratory 7008 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked samples (samples lA, 2A, and 3A} . 

Laboratory 7008 's performance within a scan is more difficult to 
assess due to the gaps caused by unreported parameters (see 
Appendix 1, Figures 7-12). The results show a pattern of 
decreasing recovery across the scan. This suggests that the 
order of gas chromatographic elution affects the recovery of the 
parameters. It is possible that adjustments of the gas 
chromatographic conditions may improve the consistency of 
recovery across the scan. 



2i 



4.3 Acid Extractablc SMiplws 

LABORATORY JMl 

Laboratory 7002 Indicated In their report that they corrected 
for recovery based on their surrogate standards. As a result, 
they reported results close to the design values £or the spiked 
Reagent Water sample (sample IB, mean recovery > 68%). Ho%wver, 
recovery correction for samples 2B, 2C, 3B, and 3C (spiked 
effluent samples) did not result In their consistently reporting 
results close to the design values (mean recovery ranged from 
36-61%). This suggests that the methodology used by Laboratory 
7002 may not be as effective for spiked matrix samples as for 
spiked reagent Water samples for the analysis o£ Acid 
Bxtractables . This Is similar to the results noted for the 
analysis of Base/Neutral Bxtractables by Laboratory 7002. 

Laboratory 7002 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked samples (samples lA, 2A, and 3A) . 

Laboratory 7002 's performance within the scan was variable in 
the spiked effluent samples and in the spiked Reagent Water 
sample. Recovery ranged from 36-126%, with two parameters not 
detected in sample IB (low spike. Reagent Water). In sample 3C 
(high spike. Effluent 2) recovery ranged from 2S-142% with all 
parameters detected. In sample 2c (high spike. Effluent 1), 
recovery ranged from 14-84% with one parameter not detected. 

In some samples, the order of gas chromatographic elution 
appeared to affect recovery of different parameters. Sample IB 
(low spike. Reagent Water) shows a pattern of decreasing 
recovery while samples 3B and 3C (low and high spikes. Effluent 
2) demonstrate a pattern of increasing recovery. This data set 
is not large enough to determine the overall performance of 
Laboratory 7002 for Acid Extractable analysis. 

LABORATORY JMl 

Laboratory 7003 had considerable variability in their 
performance relative to the design values. Results ranged from 
non-detection (e.g. 0% for 4-Hltrophenol in sample IB, low 
spike. Reagent Water) to very high over-recovery (e.g. 569% for 
Pentachlorophenol in sample 36, low spike. Effluent 2). Mean 
recovery ranged from 37% for sample IB (low spike. Reagent 
Water) to 166% for sample 3B (low spike. Effluent 2). This 
latter result may not truly reflect the performance of 
Laboratory 7003 on this sample, as the recovery for 
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Pentachlorophenol was 569% and for 2-Hethyl-4,6-Dlnltrophenol 
the recovery was 351%. Excluding these two results, the nean 
recovery would be 95% for sample 3B, with a range of 46-142%. 

Laboratory 7003 did not correct their results for recovery based 
on their surrogate standards. 

Laboratory 7003 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked samples (samples lA, 2A, and 3A} . 

Laboratory 7003 had considerable variability of performance 
within the scan. Results varied from non-detection for several 
parameters to high over-recovery of others (see Appendix 1, 
Figures 13-17 for a pictorial representation). Over-recovery 
occurred more frequently for parameters that elute at the end of 
the scan, suggesting that order of gas chromatographic elution 
may affect Laboratory 7003 's performance. Adjustment of the gas 
chromatographic conditions may help improve the performance for 
some of the parameters in the scan. 

LABORATORY 7gfl5 

Laboratory 7005 was the only laboratory to report results for 
2, 4-Dinitrophenol in samples 2C and 3C (high spike. Effluent 1 
and high spike. Effluent 2, respectively). These results were 
not Included in Figures 15 and 17 in Appendix 1. 

Laboratory 7005's performance was fairly consistent relative to 
the design values for the spiked Reagent Water sample (sample 
IB) except for 2,4'Dimethylphenol (0% recovery) and 
4-Nltrophenol (10% recovery). Results for the spiked effluent 
samples (samples 2B, 2C, 3B, and 3C} were low relative to the 
design values. This suggests that the methodology used by 
Laboratory 7005 was not as effective for spiked effluent samples 
as for spiked Reagent Water samples. 

Laboratory 7005 did not correct their results for recovery based 
on their surrogate standards. 

Laboratory 7005 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked samples (samples lA, 2A, and 3A) . 
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Laboratory 7i05'8 perfornance within the scan denonstrates a 
pattern (see Appendix 1, Figures 13-17). Laboratory 700S 
reported Increasing recovery for parameters that eluted later in 
the scan. This suggests that order of gas chromatographic 
elution affects the performance of Laboratory 7005. Adjustment 
of gas chromatographic conditions may Improve the performance 
across the scan. 

LABORATORY 70flB 

Laboratory 7008 did not report results for 2-Nltrophenol and 
2-Methyl-4,6-Dlnitrophenol. 

Laboratory 7008 had variable performance relative to the design 
values in all of the samples. Recovery ranged from 9% for 
Pentachlorophenol In san^le 3C (high spike. Effluent 2) to 200% 
for 2/4-Olmethylphenol in sample 2C (high spike. Effluent 1). 
Results in the spiked Reagent Water sample (sample IB) ranged 
from 45-194% recovery. Two parameters were reported not 
detected in the low spike for Effluent 1 (sample 2B). 

Laboratory 7008 did not correct their results for recovery based 
on their surrogate standards. 

Laboratory 7008 did not appear to have any laboratory 
contamination effects, as no parameters were detected in the 
unspiked samples (samples lA, 2A, and 3A) . 

Laboratory 7008 had variable performance across the scan in 
three of the five samples submitted for Acid Bxtractables. As 
noted above, recovery ranged from non-detected (sample 2B, low 
spike. Effluent 1) to 200% (sample 2C, high spike. Effluent 1). 
In sao^les 3B and 3C, Laboratory 7006 had much more consistent, 
though low performance. Sample 3B (low spike. Effluent 2) had a 
range of 18-39% recovery (difference « 21%) and sample 3C (high 
spike. Effluent 2) had a range of 9-35% recovery (difference * 
27%). The more consistent, though low performance across the 
scan for the latter two samples cannot be explained based on the 
small data set of this round robin. 
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1. Ontario Regulation 695/86 under the Environmental Protection 
Act; E££luent Monitoring - General 



2. Federal Register (USA); Part VIII, Environmental Protection 
Agency; 4i CFR Part 136; Friday, October 26, 1984 
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iX 1 - FULL DATA SET 



Table 1 Volatlles, Saaples lA - IC, Results In ppb 

Table 2 Volatiles, Saaples 2A - 2C, Results In ppb 

Table 3 Volatiles, Saaples 3A •- 3C, Results In ppb 

Table 4 Volatlles, Saaples IB, IC, 2B, 2C, 3B, and 
3C, Bxpzessed as Percent Recovery of Design 
Value 

Table 5 Bxtractables, Saaples lA - IC, Results in 
ppb 

Table 6 Bxtractables, Sai[q>le8 2A - 2C, Results in 

ppb 

Table 7 Bxtractables, Saaples 3A - 3c, Results In 
ppb 

Table 8 Bxtractables, Saaples IB, IC, 2B, 2C, 3B, 
and 3C, Bxpressed as Percent Recovery of 
Design Value 

Pigure 1 Vo la tiles, Saaple IB 



Pigure 2 Volatlles, Saaple IC 



Pigure 3 Volatiles, Saaple 2B 



Pigure 4 Volatiles, Sanple 2C 
Pigure S Volatiles, Saaple 3B 



Pigure 6 Volatiles, Saaple 3C 



Pigure 7 Base/Neutral Bxtractables, 8aii4>le IB 
Pigure 6 Base/Neutral Bxtractables, Saaple IC 
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Figure 9 
Pi9ar« If 
Figure 11 
Figure 12 
Figure 13 
Figure 14 
Figure 15 
Figure 16 
Figure 17 



Bese/Ventral Kxtractables, Sanple 2B 
Base/Neutral Bxtractables, Saaple 2C 
Base/Meutral Bxtractables, Saaple 3B 
Base/Neutral Bxtractableff, Saaple 3C 



Acid Bxtractablee , Saaple IB 



Acid Bxtractables, Saaple 2B 



Acid Bxtractables, Bangle 2C 



Acid Cxtractables, Saaple 3B 



Acid Bxtractables, Saaple 3C 



TRBUE 1 - ROUND KOBIN B8-1 RESULTS: 
RESULTS REPORTED RS ppb 



MOLHTILES SRMPLES IR - IC 
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1 R I , ;? D I CHLOROPROPHNE 

1 R Tf; I CHLQROETHEME 

1 H i;i 1 BROMOCHLOROMETHnNE 

1 R J , 1 . 2, 2-TETRRCHLCiROE THRNE 

IR l^HLOROBENSENE 

IB METHYLENE CHLORIDE 

10 1,1 - D 1 CHLOROETHENE 

1 B TRRr'4S 1 . 2-D I CHLOROETHENE 

IB i , 2-0 I CHLOROETHBNE 
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1 El 1 , 2- D I CHLOROPROPRNE 
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IC 1,2-DICHLOROETHRNE 

IC CORBON TETRRCHLORIDE 

1 C 1 , 2- 01 CHLOROPROPRNE 
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IC CHLOR0BEN2ENE 
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UNSPIKED; IB 



LOW SPIKE; IC - HI6H SPIKE 



TRBL.E 2 



SUBMITTED: JUNE 20, 198B 
SAMPLE PflRRMETER 



DESrSN 



2fl METHYLENE CHLORIDE 

ta 1 , 1 ~D I CHLOROETHENF. 

Sfl TRl"lf-4S l.a-DTCHLOPOETHEHE 

:ir\ 1 . "'-D 1 CHLDROETHRME 
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2C 1,1,2. 2-TETRRCHLOROETHRNE 

^r: CHLOROBENSEHE 



ROUND RDBIN 88-1 RESULTS: MOLRTILES SRMPLES 2fl 
RESULTS REPORTED RS ppb 
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TABLE 3 - ROUND ROBIN 68-1 RESULTS: yOLHTILES SAMPLES 3H 
RESULTS REPORTED OS ppb 



SUBMITTED: JUNE 20, 1989 

SRMPLE PRRflMETER 

S« METHVLENE CHLORIDE 

an 1,1 "DTCHLORDETHENE 

mi TRFIHS 1,2-DICHLORQETHENir 

®ipl 1 . 2 - D ICHLOROETHRNE 

W CRRBOH TE.TRRCHLOEIDE 

SPi 1 , 2-0 ICHLOROPRDPFINE 

3R TR 1 CHLOROETHENK 

3H PIBPOMOCHLORQMETHflNE 

3fl 1,1,2, 2-TETRRCHLORtiETHRNF^ 

3R CHL0P0eEN2Er'JE 

3B METHVLENE CHLORIDE 

gfe 1 , 1 -D I CHLOROETHENE 

3B TRANS 1,2-D I CHLOROETHENE 

3B 1,2-DICHLQROETIIHNE 

3B CRRBON TETRRCHLORIOE 

3B 1 , 2-D I CHLOROPROPflNE 

3B TR I CHLOROETHENE 

SB DIBRQMOCHLOROMETHnNE 

3B 1,1,2. 2-TETRaCHLOROETHfiHE 

SB CHLOROBEN^ENE 

3C METHVLENE CHLORIDE 

3C 1,1 "D I CHLOROETHENE 

3C TRRNS 1,2-DlCHLOROETHENE 

3C 1.2-D ICHLOROETHRNE 

3C CHRBON TETRFICHLURIDE 

3C 1 . 2--D TCHLOROPROPRNE 

3C TR I CHLOROETHENE 

3C niBROnOCHLOROMETHRNE 

3C 1,1,2, 2-TETRRCHLOROETHBNE 

3C CHLDROBENZENE 
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5 

69 



6 
8 

5 

O 

76 

11 
10 
16 

9 

e 

18 
12 

o 

94 

33 
26 
35 
23 



- 3C 

MEAN 

11.2 

60 - 6 



MIN 

1.2 

25 , 6 



MRH 

319.9 

93 



S.D. 

15.8 

26,3 



17.0 


6 


45-9 


16.4 


7-7 


2.4 


12.4 


3.8 


5.4 


1.5 


8.5 


2.S 


4.5 





10 


3.8 


75.6 


24. 1 


111 


32 . 


a. 7 


2.8 


15.5 


5.3 


10. 1 


3 


17.2 


5.2 


7.3 


2.5 


11. 1 


3.4 


11.0 


3.7 


16 


5.3 


9.0 


2.3 


14.7 


4.3 


23.7 


e 


44.4 


13.3 


15„3 


4.3 


23.4 


8.0 


12.9 


4.6 


iQ.e 


5.3 


12- 1 





21.5 


9.0 


85.3 


37.3 


124 


31.9 


22.4 


8,9 


36. 1 


11.4 


26.3 


9.7 


41.8 


11.8 


20. S 


7.7 


31.4 


9.0 


29. 1 


11.9 


39.3 


U.9 


23.4 


13.1 


34.2 


9.9 



HFI - UNSPIKED; 3B 



LOW SPIKE; 3C - HTBH SPIKE 



TBBLE 4 - ROUND ROBIN 98-1: yOLOTILES ' 

RESULTS PRESENTED HS PERCENT RECOVERY OF DESIGN VftLUE 



SUBMIT TEH: JUNE 20, 1988 
SRMPLE PflRRMETER 



IB 

m 
m 
Iff 
lit 
lit 

1H 
IB 



tc 

1C 

ir: 
ic 
ic 
ic 
XC 
n: 



METHYLENE CHLORIDE 

1 . 1-Dl CHLOROETHENE 

1 RONS 1,2-01 CHLORaETHENF 

1 , 2-DICHLOROETHRNE 

t.RRGON TETRRCHLQR IDt 

1 . 2-DlCHLORnPROPflHE 

TR I r_ HLOROE THENE 

n T BF 'OMOCHLOROMETHnNE 

1,1, 2, .i-TETRRCHLOROETHFlNlr 

CHLfiROBElNZENE 



MHUn fl.'i'i iVERV WITHIN SCHN 



METHYLENE CHLORIDE 

1 . 1-D I CHLOROETHENE 

TRANS 1 , 2-DI CHLOROETHENE 

1 , 2-DICHLORQETHRNE 

CaRBON TETRHCHl-ORIDE 

1 . 2 DICHLQROPROPflME 

TRICHLOROETHENL 

D I BROMOCHLQRQMETHflNE 

1,1,2, 2-TETRFICHLOROETHRNE 

CHLOROBENZENE 





LRB 


NUMBER 














DESIGN 


7002 


7003 


7005 


7007 


7008 


HERN 


niN 


MHK 


9..t 


aa'i 


Tfl 


I AX'-. 


85?-: 


33K 


72:: 


7?: 


iASK 


10 


fer^ 


1®^ 


ii^r-; 


gsri 


eoK 


7Ay. 


is>: 


119:-; 


S.4 


-^p^ 


"iHK 


104;; 


lOSrtl 


7Ay. 


ao^: 


2 Ay. 


105;^: 


«,,4 


83?: 


33:i: 


10 Sri 


9B?i 


7Ay. 


7e>: 


33y. 


102-,i 


iOi 


t^TK 


2-1 ;■; 


Mr« 


92ri; 


9Qy. 


aar-: 


2a:-: 


1 4o;-: 


a 


?4J4 


30^:: 


111^: 


9n?-j 




?6:-: 


3o;-.' 


in:-: 


in. 2 


ftwi 


2g;: 


larii^ 


98^ 


88K 


83K 


29:--: 


135:^ 


& 


r^K 


33^ 


1 1 7sy. 


9rr^ 


133:-; 


esr-i 


33;i: 


133:-i 


ID 


?<('. 


20r; 


55:-i 


&;'>: 


120^; 


73;-j 


28;-: 


120;: 


, ».^: 


: ;r i:^ 


92r:: 


I O'rX-l 


S'm 


0s;; 


so:-; 


32K 


lO^K 




r-fiJi 


26r^ 


1 1 n:: 


9-Ay, 


es;-; 








^ 


"316K 


'I2r-i: 


89;^ 


siy. 


30K 


70?i 


30K 


sey. 


m 


aoji 


2r;; 


72^ 


BBy. 


ee;-: 


60^; 


2SK 


ss^: 


J3.!3 


sv-ri 


36:-;: 


95;-; 


ixoy. 


sir; 


8-4;-: 


36:-: 


110:-: 


13.5 


9SJJ 


-^s;-: 


106K 


I toy. 


81?-: 


88;: 


A5?: 


110;;-: 


sm " 


8^::?i 


'My. 


i37ri 


lo-^i^i: 


84?i 


gori 


Ai-y. 


137:-i 


m 


e^r; 


S'^-t-: 


1 1 gji 


1 Q'sy. 




87;^ 


3Ay. 


119-ri: 


25. S 


77K 


BWH 


I'^^y. 


isiy. 


9aK 


97r-i 


33y. 


lAA?: 


IS 


IQOK 


■ ^!^sm 


127?:: 


109^: 


i33r-; 


loa;-; 


A3>: 


133;-: 


25 


ray. 


^AK 


7o:-i 


rsy. 


lOO?! 


?a:< 


<^m;-: 


lOOK 


20.5 


no;; 


3&y. 


losy. 


122?i 


93ri 


93;-; 


38;-: 


122;^ 



MEFIH RECOVERY UITHIN SCHN 

RERGENT URTER: IB - LOW SPIKE; IC ~ HIGH SPIKE 



3e;^ 



106;-: 



105;^ 



65^: 



TRBLE ^ - ROUND ROBIN 69-1: VOLRTILES 

RESULTS PRESENTED flS PERCENT RECOVERY OF DESISN VRLUE 



SUBMITTED: JUNE 20, 1969 
SfltlPLE PHRflMETER 



m 



ME r H'f'LENE CHLfiR I DE 

1 . I-niCHLOROETHENE 

TRRNS 1 , 2-0 ICHLORQETHENE 

1 , 2-DICHL.OROETHHNE 

CFIRBDN TETRRCHLORIOE 

1 ,2-niCHLORDPROPRNE 

TR)r":HLOROETHEME 

n I F^ROMOCHLOROFIETHRNE 

.1,1, 2, S-TETRRCHLOROETHflHtr 

ClllORllBEH^ENE 





LRB 


NUMBER 














DESIGN 


7002 


70Q3 


7005 


7007 


7008 


MERN 


MIN 


MR« 


11.5 


37 -A 


20.V 


&&■,'■ 


95K 


9:-'. 


fii;^ 


9r-; 


97?; 


12.5 


Ay;i 


18?^ 


f!5K 


32:-i 


Z'i'fi 


-ler; 


ler; 


92?: 


f..75 


laari 


27?:; 


65>1 


IQl.'.' 


7AV. 


75-r-; 


27?; 


line?; 


6.?5 


seji 


39:-;! 


inBK 


iii;-: 


7« 


8^?; 


39?: 


111?; 


12.5 


€.B;i 


27^' 


i2o;i 


SSK 


8CIK 


78?; 


27?; 


120?; 


10 


73:i 


sar'i 


125?: 


96K 




82?; 


33?; 


1 25:-: 


12.75 


69ri: 


3'"^ 


162?-; 


3 21?; 


esy. 


9 -I?; 


35?; 


162?. 


7.r-i 


?'V'. 


35:-; 


i2o;i 


96K 


107Ji 


SG?; 


35?: 


120?; 


12.5 


■57:; 


22^t; 


-^s?: 


72K 


eoji 


S5?; 


22?; 


eo;; 


10. 215 


s?:-: 


2o:<: 


B-^',-: 


ssy. 


6e;i 


esr; 


2G?; 


33?: 



ME UN PEi. i.l','ERY HI THIN SCAN 



2C 

St;- 

mm 



METHYLENE CHLORIDE 

1, l-DICHLORQETHENE 

TRHNS 1 , 3-0 ICHLOROETHEHE 

1 , 2-DICHLOROETHRNE 

CRRBON TETRRCHLORIOE 

1 , 2- D I CHLOROPROPflME 

TR I CHLOROETHENE 

D I BROMOCHLOROMETHHNE 

1 , 1 , 2, 2-TETRflCHLOROETHFINE 

CHLOROBENZENE 



20?: 



97?; 



977-; 



67 



28.7'':5 


82.^. 


219?; 


S7?; 


sex 


2ey. 


loor: 


28:^ 


219?: 


31.25 


4SM 


20?; 


103?: 


?€.y. 


5-^?: 


eoy. 


20:: 


1 03:-; 


Ih-:.. P75 


e^-i:i 


2-^:-i! 


139?: 


95r: 


65:-: 


7e:: 


2'=t?: 


i39;i 


lh,.873 


3 1 ?. 


36:-; 


le-^:-: 


106;^ 


71?: 


93:: 


36:-; 


is-Ay. 


31.2S' 


37?. 


3o;i: 


126?; 


9-4K 


86:^: 


85:-: 


30:-; 


1 26:; 


2S 


&</. 


32;-; 


iso:; 


3B;i . 




91:-; 


32;^ 


ISO?; 


3 1 . 875 


92:-: 


33:: 


178?: 


12-1?: 


s^y. 


lo-^y. 


33?: 


178?: 


ia.7S 


9'i;-: 


36:: 


1 79:-: 


10 6:1: 


133?: 


110:-; 


sey. 


179?; 


:31.25 


69;: 


2'4;: 


87:-; 


71K 


e&?: 


67y. 


2Ay. 


B7y. 


25. 625 


95:; 


28?: 


i-m:-: 


los:: 


86?; 


91:-; 


28:-; 


1-40?; 



MEHN P[:cr::i"-,'ERV WITHIN SCHN 



at '4 



ti8?; 



13S?i 



96?! 



78?; 



Er-TLUt^NT 1: 2B ~ LOW SPIKE; 2C - Hir,H SPIKE 



THBLE -1 - ROUND ROBIN 88-1: VOLRTILES 

RESULTS PRESENTED RS PERCENT RECOVERY OF DESIGN VHLUE 



SUBMITTED: JUNE 20, 1988 
SAMPLE PRRflMETER 



3Ei 

3& 

:?.P, 

3B 

aw 



t1E:THVLEHE CHLORIDE 

1 , 1 --DICHLOROETHENE 

TRRNS 1 , 2-D I CHLORUETHENf; 

1 . 2-DICHLOROETHFINE 

CARBON TETRACHLORIDE 

1 , 2-DICHLOROPROPHNE 

IklCHLOROETHENE 

D 1 BPOMOCHLOROMETHRNE 

1,1, 2, 2-TETRFlCHLOROETHRNE 

i::HL0RrieEH2ENE 





LHB 


NUMBER 














DESISN 


7002 


7003 


700S 


7007 


70oe 


MEAN 


MIN 


MRK 


tl.B 


e^i:,' 


s\>: 


3sy. 


aoy. 


s>: 


so;-: 


SK 


BOK 


12.5 


A'^iy. 


isy. 


3SK 


?7-y. 


eir-i 


5ori 


19?: 


77;i: 


i:..75 


ei'.;-.' 


Z2>: 


1 2E'..--; 


95>: 


va:-! 


air-; 


22r-: 


1 26.;-: 


6. 75 


■7\y. 


3iy. 


11-r: 


eo?: 


oy. 


59?: 


OK 


1 1 -h;-: 


12.5 


3f:.9:-; 


-12?:: 


1 'i-Vi 


A7y. 


5sy. 


i2o;-: 


-12-,-: 


36^^: 


10 


?3;-; 


28?'^ 


i 'ssy. 


9o:-.' 




B7y. 


28^: 


1 55;-:; 


12.75 


&2M 


2 •=»;-: 


116?-: 


eer-i 


B&y. 


vsy. 


2'^y. 


1 1 ey: 


7.5 


ii-iV. 


B3y. 


1 20r; 


B-^y. 


133?; 


SI?: 


ssy. 


133?-: 


12.5 


fi.Li;-; 


3oy. 


] 06."-: 


s&y. 


128;: 


B-^r; 


3oy. 


i2a;i: 


10.25 


s-'V,: 


2?:-: 


i2o;; 


99^ 


88K 


S-^K 


27y. 


i2o;-: 



rinriN p^^:co'...>ER^■ within scrn 



26?: 



loe?: 



e-^?: 



7iy. 



■it. 

ac 

ac 

3C 

sc 

3C 
3iJ^ 



METHYLENE CHLORIDE 

i , 1 - D I CHLOROETHENE 

TRRM5 1 , 2-D I CHLOROETHENE 

1 , 2--DICHL0R0ETHRNE 

CRRBOH TETRHCHLORIDE 

1 , 2-DICHLOROPROPflNE 

TR I CHLOROETHENE 

D I BPOMOCHLOROMETHRNE 

1.1.2, 2-TETRRCHLOROETHflNE 

CHLOROBENSENE 



20.75 


67;: 


19;^ 


36?: 


8 '-4;-^ . 


lo?: 


A3y. 


loy. 


s-^y 


31.25 


3:;'';: 


lAy 


51?: 


67;-: 


SOK 


AA-.i 


\Ay. 


e.7y. 


lb. 876 


79?: 


27;: 


in;-: 


9-=i;i 


71?: 


7ey. 


27;-: 


Ill,-; 


16.675 


i^??: 


3s;i 


ii'^;: 


ii3;i 


oy. 


69;-: 


0?; 


11 -I?: 


3 J. as • 


1 ■'iTi;; 


37;i 


99?: . 


28?: 


BQy. 


79?: 


28;; 


H9?; 


25 


..,-,., 


36;': 


1 AAy: 


loo;^ 




89?; 


36;-; 


1 AArl 


31.875 


83?: 


3oy. 


1 2 •=!;-: 


9&;^ 


lO-IK 


87?: 


30?; 


1 2h;-: 


JR. 75 


•^-^y 


A\Z 


156;-: 


112;^ 


139?; 


loe;^' 


Aiy. 


156?: 


31.29 


7o:-: 


38?: 


1 1 9;i 


1 19;-; 


112?: 


92;^: 


3By. 


ii9;i: 


25.625 


fT!7;: 


32r; 


1 2'^:-: 


iis;^ 


90?i 


89?: 


32?: 


i2'=i;i 



MttRM PrrCOVERY WITHIN SCAN 



i::!;-:;: 



10 a? 



93;-: 



7 'I?: 



El-f LUENT 2: 3B - LOW SPIKE; 3C - .HH.iH SPIKE 



TABLE 5 - ROUND ROBIN S8-1 RESULTS: EKTRRCTRBLES SAMPLES Ifl 
RESULTS REPORTED HS ppb 



- IC 



SUBMITTED: JUNE 20, 
SRMPLE PHROHETER 



198S 



DESIGN 



LflB NUMBER 
?002 ?003 ?005 



?0O8 



MEFIN 



MIN 



MflK 



S.D. 



lu ni EHRPHTHENE 

irt RMTHPHCFNE 

1 H PI Nr.O'.p vnNTHPnCPME 

111 Bi Sr2-i::HLCiF?nETHClXV>nETHHHE 

Ifl niPVSEHE 

J n n ! PEHZO f fl , H -J HNTHRRCEHE 

1 H U :? D I CHLDRODEr^ZENE 

] H 1 , 3-D I CHLOPOBEN^rHNE 

] n n 1 ETI [VLPHTHRLRTE 

1 n 2. I- DINITROTOLUENE 

1 fl PI ijopene: 

API HFMRCHLriROBENSENE 

t H HI Kf fCt ILriROBUTRD I ENE 

IH NrlPHTHflLEME 

) n f-",'PENf:: 

1 H 2 CHLOROPHENOL 

]R 2 NITPOPHEHOL 

1 R PI lEHOL 

1 n 2 , 4-D I METHVLPHENOL 

1 n 2 , -1-0 1 CHLOROPHENOL 

I f-i 2 , -^ , 6- TR I CHLOROPHENQL 

1 H -1 ■CHLORO-S-METHYLPHENOL 

IR 2 METHYL— 4. 6-PINITRaPHENOL 

1 R PF Ntnr HI..OROPHENOL 

]R 4 NITPDPHENOL 



1 n ni -EMRPHTHENE 

H? RtirHPnCENE 

1 E: F! [ HSO r R ,. RNTHRflCENE 

3 G PTSC2 CHLOROETHOt-IY^HETHRNE 

IP CtlRYSPNE 

1 B D T BEN70 <: R , H > flNTHRHCENE 

IB 1 , 2-D X CHLClROBENZt-IHE 

IB 1 , 3- n 1 CHLOROBENSIENE 

Ui OiETHYLPHTHRLRTE 

1 e 2 , ■^-D IN I TROTOLUENE 

JE:: rillOPFNE 

JO Hf ;-:rchloroben2ene 

1 P HI- KRCHLOPOBUTRD I ENE 

IB NllPHTHRLENE 

I I.! f:"'f-'EHEl 

IB 2 r-RLOROPHENOL 

in 2 NITPRPHENOL 

JM PiiENni. 

IB 2. ^-PT METHVLPHENOL 

1 B :? .. ^-0 ( CI-ILOPCIPHENOL 

1 n 2 . -I, 6 ■ TP TCHLOROPI lENOL 

If? 1 '-HLnpO-a-METHYLPHENDL 

1 B 2- METHYL--^, f.~DIN tTRtlPHENOL 

1 B PrNTRiHLnpQf 'HriNDL 

IB --I- NITF-OPHENl.lL 



5 


•4.'=il 


3 


•4.2 


•il.3 


4.0 


3 


4.51 


0.7 


5 


^I.OS 


2.8 


•4.2 


5 


4.0 


2.8 


5 


0.9 


S 


•4. B9 


2.9 


2.9 


5.2 


4.0 


2.9 


5.2 


1 .2 


5 


S-'^lb 


A. 1 


fl 


5.3 


4.8 


4 


5.8 


0.9 


S 


4.5 


2.8 


3,2 


3.6 


3.6 


2.8 


4.5 


0.7 


» 


m 


1.8 


2. 1 


D. 9 


1.2 


O 


2. 1 


0.9 


5 


4.9-4 


3. -4 


-4.2 




4.2 


3.4 


4.94 


0.8 


5 


5.39 


3.6 


3.B 




4.3 


3.6 


5.39 


l.O 


5 


3.97 


2.9 


3.1 




3.3 


2.9 


3.97 


0.6 


5 


3.B 


2.8 


3.5 


2.3 


3. 1 


2.3 


3.8 


0.7 


5 


'1.29 


3 


■4.2 


3.5' 


3.7 


3 


4.29 


0.6 


5 


5. 15 


3 . '-■I 






4.3 


3.4 


5. 15 


1.2 


5 


5 . AS 


3.3 


3. a 




4.2 


3.3 


5.46 


1. 1 


5 


e.. 11 


3.3 


3.7 


3.6 


4.2 


3.3 


6. 11 


1.3 


5 


■4 . 113 


3 


■4-? 


-4.5 


4. 1 


3 


4.7 


o.e 


12.5 


ICi.B 


6.'^1 


9. 1 


1S.5 


10.5 


6.4 


15.5 


3.8 


12.5 


12.5 


<?.5 


10. 1 




10. 7 


9.5 


12.5 


1.6 


12. -5 


I':-. 8 


•4.1 


5.6 


10.8 


9.1 


4.1 


15.8 


5.3 


12.5 


S.9 


0.5 


O 


2-^.3 


7.7 





24,3 


11.4 


12. S 


1 5 . r 


V^.<9 


9.3 


7.2 


9.5 


5.9 


15.7 


4.3 


12.5 


U 


L-..5 


1-4.9 


10. 1 


ID. 6 


6.5 


14.9 


3.5 


12.5 


9. le 


'5 . 3 


7.6 


12.2 


8.6 


5.3 


12.2 


2.9 


12.5 


o 





J 1.6 




3.9 


O 


11.6 


6.7 


12.5 


'I. 5 


P. 9 


8.9 


e.8 


7.5 


-1.5 


8.6 


2.0 


12.5 


o 


O 


1.3 


5.6 


1.7 





5. 6 


2.7 



TRBLE S - ROUND ROBIN SQ-l RESULTS: 
RESULTS REPORTED HS ppb 



EKTRRCTflBLES SHMPLES IR - IC 



SUBMITTED: JUNE 20, 1988 

SfiMPLE PflRflMETER 

1 C tli-EHRPHTHENE 

] r. nirr HRncRNE 

1 r: r.i( HTO < H > FINTHRRCENE 

1 C B 1 3 C 2-CHLOROETHOJ<iY ) HETHRNL 

i C ri tRV5ENE 

IC urBEN20<H,H::iRNTHRRCEHE 

XC 1 2-D I CHLOROBENZGNE 

J r 1 ., 3-n 1 CHLOROBENZENE 

1 C n T f: TH'.'LPHTHfll-fiTE 

1 C 2. ~<\~D I N T TRO TOLUENE 

IC ("1 UClRrNE 

1 C HCIXI-lCt-ILOROBEN^ENE 

li;-. Ml llfiCl-ILnRDBUTRDIElHE 

IC NriPHTHI'lLENE 

IC r-i'RENE 



DESIGN 

IF. 5 

rr.5 

17. 'J 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17. n. 
17.5 
17.5 
17.5 
17.5 
17.5 



LHB NUMBER 
7002 7003 F0O5 



la.s 

16. I 

1 8 . !"! 

J . 9 
1 « . B 

1 (J . -4 

1 la 

1 5,:.. 7 



12 
J i . 3 
13.3 
1H..8 
13.1 
•■' . g 

13 

13.5 
12.1 
l?i.5 

12 
1 5 . '9 
1 ;? . 5 
1 :•■• . 6 
13.9 



15.5 

15-3 

20 . 6 

15 

1 1 

12.3 

10., '3 

fi..2 

1-=1 

1-1.7 

'-■>.& 
14. 1 

1 'v' . 1 



7ooe 

1-!1.3 

15. 1 

15.5 

1 I 

6.4 



9.8 
11.5 



11-9 
1-4.5 



MERN 

15. 1 
1-1.6 
17. 1 

1G.7 
15.3 
9.0 
1*1.6 
l'=1.'^ 
11.7 
12.8 
1-4.2 
17.5 
IB. -A 
IS. 2 
15.8 



MIN 

12 
11.9 
13.3 
14. '1 

11 
6. -4 

10.9 

6.2 

9. a 

11.5 
15.9 
9.8 
11.9 
13.9 



MRX 

ie.5 

16. 1 
20.6 
20.4 
20.6 
11 
13-5 

1 13 . e 

1 6 . 9 
14 

1(3.4 

19. 1 

le 

26 
19- 1 



S,D- 



2.7 

1.9 
3.3 
2.7 
4.2 
2.4 
3.4 
4. O 
5.4 
2.0 
3.2 

6.6 
2.3 



SUBMITTED: JUNE 20, 1988 
SflMPUE PfiPfiMETER 



TRBLE 6 



DESI8N 



ROUND ROBIN B8-1 RESULTS: EXTRflCTflBLES SAMPLES 2fl 
RESULTS REPORTED fiS ppb 



- 2C 



LOB NUMBER 
7002 7003 700S 



7O08 



MEAN 



MIN 



MRK 



S.D. 



2H f"M IrNFir'HTHENE 

Zn HNT HPIICENE 

2n frit N^O ■:. fl ;:i HNTHRRCENE 

2R f;i t t; t, 2-chloroethqkv > methf ine 

2n CI IP'r'SENE 

^■H D 1 HFNr'O C H . H :j hnthrrcene 

2R 1 ,.t'-UTC.HL0RQEEH2ENE 

2H I, Pi-DICHLOROBENZEHE 

2R 1 FTHVLPHTHnLFlTE 

2f1 2 , q-D X N I TROTOLUENE 

211 FLMORENE 

2R HFXFICHLOROBENSENE 

2R Hf-rXOCI ILOPOeUTHU I ENE 

21 ■( NFIPHTHRLENE 

2fl P'l'P.Ei'NE 

2H 2- CHLOPOPHENOL 

2R 2-Nl.TROPHEHOL 

2H PHENOL. 

2H ;? . -4-0 1 METHYLPHENOL 

2fl :? , 4-0 1 CHLOROPHENOL 

2fi 2,4, 6~TR I CHLOROPHENOL 

2n -'!- CHL0R0--3-METHVLPHEH0L 

2H 2-MCTHVL— ^, e,-DINITRaPHEHOL 

2n PENTRCHLOROPHENOL 

2n 4-N 1 TROPHENQL 



2B RCr::f4RPHTHEWE 

2B RNTHRRCEHE 

2E3 BEHKDO'niRNTHRflCEr-IE 

2B iarS'::2-CHL0R0ETH0J';V>METHRHE 

2B CHR'i'SENE 

2B n i liiENZO c: H . H :j RNTHRRCENE 

2B 1 , 2-0 X CHLOROBENZENE 

2B I , 3 -DICHLOROBEN^ENE 

2B OIEIHVLPHTHHLRTE 

2B 2 , -^-O I N I TROTOLUEHE 

2B FLUORENE 

2B HE;-;RCHI nROBEH^ENE 

2B HEMHCHLOROBUTRDIEHE 

2B r4ni>HTHRLENE 

2B PVkt.NE 

2n 2-iHLDROPHENOL 

;>B 7- NTTRCiPHENOL 

2B PIIENHL 

2B 2, I-DUIETHVLPHENCIL 

2B 2, =1-01 CHLOROPHENOL 

2B 2, -q, 6-TR I CHLOROPHENOL 

2B '^-CHLnRO-3-METHYLPHENOL 

2B 2-riETHVL-4 , e.-DI N I TROPHENOL 

2B PENTRCHLOROPHENOL 

2B -1-N I TRCiPHENOL 



10 


5.-11 


8 


5.9 


? 


6.6 


S.41 


8 


1.2 


10 


e .. 92 


6.3 


5.9 


8.8 


7.0 


5.9 


8.8 


1.3 


10 


7 . 07 


9.2 


7.7 


10.3 


8.6 


7.0? 


10.3 


1.5 


10 


6. 51:1 


11.6 


5,6 


9.3 


S.3 


5.6 


11.6 


2.7 


10 


7. 11 


9. 1 


9 


8. 1 


8.3 


7. 11 


■ 9- 1 


0.9 


10 


5 , 213 


■A 


5.8 


3. 1 


^.5 


3.1 


5.8 


1.2 


lO 


1 . e!5 


e. 1 


3. 1 




4.-=1 


1.85 


8.1 


3.3 


lO 


2. 13 


6. -3 


2.7 




H.& 


2. 13 


8.9 


3.S 


lO 


e.B 


S.A 


2.8 




e.7 


2.8 


a.e 


3.4 


lO 


2.81 


6 


2. 1 


2.8 


3.<=1 


2. 1 


6 


1.7 


10 


5.35 


7.7 


5.7 


S.-l 


6.0 


5.35 


7.7 


1. 1 


10 


8. 1 I 


13.7 






10.9 


8. 11 


13.7 


4.0 


10 


2 . B6 


7.9 


A. 1 




5.0 


2.86 


7.9 


2.6 


10 


2.56 


5.2 


2.8 


3.6 


3.5 


2.56 


5.2 


1.2 


10 


7.82 


11.2 


8.6 


8.6 


9. 1 


?.82 


11.2 


1.5 


17.5 


6 . -'-12 


9.5 


3.5 


15.7 


8.8 


3.5 


15.7 


5.2 


17.5 


7 . 08 


19 


?. 1 




11.1 


7.09 


19 


6.9 


17. If. 














O.O 


O 


o 


0.0 


17.5 


a.oi^. 


0.6 


O 


3'1 


10.9 


O 


34 


15.9 


17.^. 


?i.R2 


11.5 


S.8 


9.9 


lO.O 


8.8 


11.5 


1. 1 


17.-5 


1 1 . 1^3 


i-i.e 


13.5 


l-^l 


13.5 


11.63 


14. B 


1.3 


17.5 


9.95 


.9.7 


B.-=1 


1-4.7 


ID. 7 


e.4 


14.7 


2.8 


17.5 


8. Ui. 


30. S 


12. -4 




17. 1 


8. 16 


30.6 


11.9 


17.5 


a . BB 


7P. - 8 


6.6 


12.3 


24. 1 


0.R8 


76.8 


35.4 


17.5 





19 


3,2 





5,6 


O 


19 


9. 1 



SUBMITTED: JUNE 20, 
SRMPLE PflRHMETER 



19BS 



2C rsCENRPHTHENE 

'AC nriTHRHCRNE 

2C P.l-IHZO ( fl J HNTHRRCENE 

2C D T SC 2-CHLCiRQETHOKV 5 METHRNE 

2C CIIRYSEHF 

;x: t;i 1 BEH2Q •: fl , H > RNTHRHCENE 

2(: 1 , 2 -D T CHL0R0BEN2ENE 

2C- .1,3-01 CHL0R0BEN2ENE 

2C n ( ETHYL.PHTHRLHTE 

;:i;: 2 ,, -^l-D IM I TROTOLUENE 

2i:. ELUORENE 

2r. HfrMRCHLOROBENZENE 

2i: HEHRCHl. CiROBUTHD I tTNE 

2C NRF'HTHHLENE 

ac rYPEriE 

2C 2-CHl.ORaPHENOL 

2C 2-tlI"fROPHEN0L 

2C PHENOL 

2C 2 , '^-O I METHVLPHENOL 

2C 2 , ---l-D I C:HLOROPHEriaL 

2C 2,4, 6-TF.: I CHLORQPHENOL 

2C -il-CHLORO-a- METHVLPHENOL 

2C 2 -ME "I HVL- 4 , 6-D I H I TRQPHENOL 

2C PENTRCHLOROPHENOL 

2C '4 HITPOPHENQL 

2C 2 , -l-n I N I TRDPHENOL 



TiRBLE 6 - ROUND ROBIN 88-1 RESULTS: 
RESULTS REPORTED RS ppb 

LBB NUMBER 



EKTRHCTflBLES SAMPLES 20 - 2C 



DESIGN 


7002 


7003 


7005 


7008 


21.25 


le. 1 


16.5 


14.4 


15,1 


2 1 . 25 


16.3 


13.9 


15 


17.9 


21.25 


21.4 


14. 1 


20.a 


14. 5 


21 .25 


18 


24.4 


1.?1.9 


20 


21 -25 


19 


14.3 


24.3 


10.8 


21 . 25 


14.4 


9.3 


12,4 


2.7 


21.25 


It.. 9 


18.8 


10.4 




21. .25 


ie-7 


20 


9.6 




21.25 


1 9 . e. 


15.8 


6.5 




21.25 


e..o 


16.6 


•r.7 


16. 8 


21 .25 


17. t 


14.8 


14.2 


12. 1 


21.25 


7.3 


17.3 






21 .25 


13 


1?. 1 


11.3 




21.25 


19.3 


13.3 


9.3 


9.5 


21.25 


ie.2 


15 


20.2 


14. S 


18.75 


9.47 


U.6 


9.4 


19.6 


1 8 . 75 


13. I 


21.9 


11 




18.75 





1.1 


0.4 


m 


ie.7S 


11.5 


1. 1 


a 


37.3 


18.75 


12 


12.3 


11,5 


10.5 


56.25 


47.4 


40.3 


45.9 


38.6 


93 . 75 


72 


51. 1 


51.9 


62. 1 


93.75 


39.5 


112.S 


86. 1 




93,75 


13-7 


209.4 


39. 1 


39.8 


93 . 75 


13. 1 


50.3 


15.4 


38.6 


5&.2S 






33,9 





MERN 

16-Q 
15.8 
17.7 
19. 1 
17. 1 
9.7 
15.4 

16. 1 
14.0 
12.0 
14.6 
12.3 
13. B 
12.9 

17. 1 
12. S 
15.3 

0,9 
12.5 
11.6 
43.1 
59.3 
79.4 
75.5 
29.4 



MIN 



MAX 



14.4 


IS. 1 


13.9 


17.9 


14. 1 


21.4 


13.8 


24.4 


10. a 


24.3 


2.7 


14.4 


10.4 


18-8 


9.6 


20 


6.5 


19.6 


6.8 


16.8 


12. 1 


17. 1 


7.3 


17.3 


11.3 


17- 1 


9.3 


19.3 


14. S 


20 . 2 


9.4 


19.6 


11 


21.9 





2 





37,3 


10.3 


12.3 


38.6 


47,4 


51. 1 


?2 


39.5 


112,5 


13,7 


209.4 


13. 1 


50.3 



S.D. 



1-6 
1.7 

3.9 
4.4 
5.9 
5. 1 
4.4 
5.7 
6,7 
5.5 
2. 1 
7. 1 
3.0 
4.7 
.2.6 
4.8 



0. 
11 

0. 

4. 

9.9 
37.0 
90. 1 
18. 1 



,8 
.9 

,3 

.8 

3 



EFFLUENT I : 2fl - UNSPIKED; 2B - LOW SPIKE; 2C - HIGH SPIKE 



SUBHITTEDs JUNE 20, 1988 
SRMPLE PHRfltlETER 



THBLE 7 



DESIGN 



ROUND RDBIN 68-1 RESULTS: EXTRHCTHBLES SAMPLES 3fi - 3C 
RESULTS REPQRTED H5 ppb 



LHB NUMBER 
7002 7003 7005 



P'OOe 



MEfiN 



MIN 



MHM 



S.D. 



i!H Rl ;Ef4HrHTHENE 

9H RHrHRRCEHE 

30 Bli N^l:J' fl>nNTHRFlCENE 

3R B I S i; 2- CHLOROETHOKV > METHRNE 

3fl C( IRVSENE 

3H D I BEN?'0':: H , H 5 BNTHRRCENE 

3R 1 , 2-D 1 CHLOROBENSENE 

3R 1 , 3~D I CHLOROBEHSENE 

3R DlETHVLPHTHfiLRTE 

3H 2 . -^-D X N I TROTOLUENE 

3H Fl IJORKWE 

3R HEMRCHLOROBENZENE 

3R HE HFiCHLOROBLITRni ENE 

3R NRPHTI iRl-ENE 

3R F'N'RENE 

3H 2- CHLDROF='HENaL 

3R 2-NITROPHENOL 

3R PHENOL 

3R 2 , -V-O I METH'f'LPHENOL 

3R 2 , ^-O I CHLOROPHENOL 

3R 2, -A, 6-TR I CHLOROPHENOL 

3R 4-i::HL0R0~3-METHVLPHEN0L 

3fl 2- METHYL— ^, 6-DINITROPHENOL 

3H PEHTRCHLORaPHENOL 

3R 4-NITROPHENOL 



3B RCITHRPHTHENE 

3B RHTHRRCENE 

3B E3rN20 ■:: R > RHTHRRCENE 

3B B T •=, ([ ^-CHLOROETHOf'lV 5 METHANE 

3B CtlRVSENE 

3B DTBeNZOf:H, HJRNTHRRCENE 

3B 1 , 2-DI CHLOROBENSENE 

3B 1,3-DICHLOROBENZENE 

3E DIETHVLPHTHRLRTE 

3B 2 . ^-DI NI TROTOLUENE 

3B FL UORENE 

3B HEXRCHLOROBEHZENE 

3B HEHHCHLOROBUTRDIENE 

3B NRPHTHRLENE 

3f;i P'.'RENE 

3B 2~ CHLOROPHENOL 

3n 2-NlTROPHENOL 

3B PHFHOI., 

3B 2 . "-1--D I MFTHVLPHENOL 

38 2 , -^-D •( i::HLORDPHEN0L 

3B 2,4, G-TRi CHLOROPHENOL 

3B 4-CHLriRO-3-METHYLPHENOL 

3B 2-METf IYL-4, 6-D 1 N I TpnpHEHOL 

3B PENTRCHLOROPHENOL 

3B A- H I T ROPHENOL 



10 


S.4<i 


lO 


5.3 


8.2 


7.2 


S.3 


10 


2.3 


10 


10 


-^.7 


6.2 


9.7 


7.7 


4.7 


10 


2.6 


10 


10.8 


7. 1 


8.-1 


9.6 


9.0 


7- I 


10.8 


1.6 


10 


3.32 


13.5 


'4.2 


10.5 


7.9 


3.32 


13.5 


4.9 


10 


10. 1 


7.& 


9-9 


6.4 


8.5 


6.4 


10.1 


1.8 


10 


6.73 


Z.-A 


6.1 


2.5 


4.4 


2.4 


6.73 


2.3 


10 


i.ee 


10.2 


3.3 




S*l 


1.88 


10-2 


4.5 


lO 


1 . o-^i 


10.6 


3 




>S. 1 


1 .84 


10.6 


4.8 


10 


e.92 


9.5 


3 




7.1 


3 


9.5 


3.6 


10 


11. e 


13.7 


5.9 


9 


lO. I 


■S:.9 


13.7 


3.4 


10 


7.03 


lO 


6.2 


7. 1 


7.6 


6.2 


10 


1.7 


lO 





13.-1 






6.7 





13.4 


9.5 


10 


3. 79 


lO 


•4-3 




6.0 


3.79 


10 


3.4 


10 


3.36 


10.1 


-=1 


7.3 


6.2 


3.36 


10. 1 


3. 1 


10 


U 


10 


6.7 


8.9 


9.2 


6.7 


11 


1.8 


17.5 


5. l'^ 


15.5 


6.3 


6.9 


8.5 


5. 14 


15. S 


4.7 


17.5 


7.31 


2-1.9 


6, I 




12.8 


6- 1 


24.9 


10.5 


17.5 


■^.S-^l 


10-2 


4.7 


5 


6.2 


4.7 


10.2 


2.7 


17.5 


7. 1 


e. 1 


9 


3. 1 


6.8 


3. 1 


9 


2.6 


17.5 


7.0^ 


17.3 


9.9 


3. .2 


9.6 


3.2 


17.3 


5.9 


17.5 


17 


10.9 


13.8 


5.5 


13.8 


5.5 


ie.9 


5.9 


17.5 


15.8 


17. e 


11.5 


4. 1 


12.3 


4. 1 


17.8 


6. 1 


17.5 


1 ?■ . 9 


ei.'i 


16,4 




31.9 


16.4 


61.4 


25.6 


17.5 


lO. I 


9-3. e 


12.4 


3.3 


31.4 


3.3 


99.6 


45.7 


17.5 


9.56 


20.9 


4-6 


5-4 


IQ.l 


4.6 


20.9 


7.5 



SUBMITTED: JUNE 20, 
SPlttPLE PRRRMETER 



1988 



THBLE 7 - ROUND ROBIN 88-1 RESULTS 
RESULTS REPORTED RS ppb 

LRB NUMBER 



EXTRRCTRBLES SAMPLES 3R - 3C 



3C nr-EHHf'HTHENE 

3r: ONTHRfiCENE 

3f; BF NZD C R > RNTHRRCErJE 

30 B T S C 2- CHLOROETHOtW > MET HRKE 

3C CHRVSENE 

r\C U I BEN2:0 C R , H 5 HNTHRRCENE 

31": 1 , 2-D I CHLQR0BE:HZENE 

3C i , 3-D I CHLOROBEN2ENE 

3C D 1 E THVLPHTHRL RTE 

3r 2.'4-DtNI.TRaTOLUENE 

DC Fl UORENE 

3C HFIIRCHLCIROBENSENE 

3i:: Ht: ; ;HCHLOr;OBUTRD I ENE 

3C MFIPHTHRLENE 

30 P'l'RENE 

3C 2-CHLOROPHENOL 

3C 2 -NITROPHEfJOL 

3C PHENOL 

3C 2 , -^-D I HETH'r'LPHENQL 

3C 2.--^-DICHL0R0PHEN0L 

3C 2,-1,6-TRXCHLOROPHEHaL 

3C -=1 -CHLORQ-3-METHYLPHENOL 

3C S-METHVL-^, 6-DINITRaPHENOL 

31;: PENTRCHLOROPHENOL 

3C ■4-NITROPHENOL 

3C 2,4-DINITROPHENOL 



DESIGN 


7002 


7DQ3 


7005 


7O0B 


21.25 


10.5 


1& 


15.3 


11. b 


21.2s 


10.5 


12.3 


16.5 


1-^.4 


21.25 


24. a 


U\. 1 


12.9 


1-^.3 


21.25 


6.56 


23 


13. 1 


15 


21.25 


23 


1«1.5 


15.2 


10.2 


2 1 „ 25 


8.5 


I'-l. 1 


7.4 


4. SI 


21.25 


5.52 


21. 1 


9 . 4 




21.25 


5. 70 


22 


7,4 




21.2s 


20. t. 


15. 1 


6.5 




21.25 


?»-. 


22 


l--^.7 


1^. 7 


21.25 


13. S 


ie:,.5 


17. •^q 


9.8 


21.25 





20,9 






21.25 


6.fr.3 


18 


10.2 




21.25 


11.3 


19 


12,. 5 


9.7 


21-25 


22. 1 


16.9 


15.9 


12.9 


19.75 


4 ..66 


14.4 


9.3 


6.3 


18.75 


5.&7 


2} . 3 


9.5 




19.75 


4 . 29 


10, 1 


6.7 


-5- 


18.75 


•4 . Fi.e. 


10.5 


12.5 


2.6 


10.75 


e.-^£i 


14.8 


12.8 


2.9 


56.25 


50. 1 


44.5 


49.6 


12.3 


93. 75 


69.3 


66.4 


69.4 


16.3 


•?3.?'5 


9'L 2 


117.9 


82.9 




93.75 


133 


]7'1,5 


52.8 


8.2 


93.75 


56 . 2 


65. S 


20.8 


33.2 


56.25 






36,3 





MEAN 

13.4 
15.7 
16.5 
14.1 
15.7 
B.7 
12.0 
11.7 
14.1 
1.9.4 
14.4 
10.5 
11.6 
13.3 
16.9 
B.7 
12.2 
6.5 
7.6 
9.7 
39. 1 
55.9 
90.3 
92. 1 
44.0 



MIN 



MRK 



10.5 


16 


12.3 


19.5 


12.9 


24.8 


6.56 


23 


10.2 


23 


4.9 


14. 1 


5.52 


21. 1 


5.78 


22 


6.5 


20.6 


14.7 


26 


9-S 


17. -1 





20.9 


6.63 


le 


9.7 


19 


12.9 


22. 1 


4.66 


14.4 


5.67 


21,3 


4.29 


10. 1 


2.6 


12.5 


2.9 


1-i.e 


12.3 


50. 1 


16.3 


69. ^I 


62.9 


117.9 


8.2 


174.5 


20. e 


65.8 



S.D, 



2. f 

3. 1 

S.6 
6.8 
5.3 
3.9 
S. 1 
8.9 
7. 1 
5.6 
3.'1 
1^. 8 
S.S 
4.0 
3.8 
4.3 

a. 1 

2.6 
4.7 

IS. 1 
26.4 
17.9 
75.4 
20.6 



FrPLUFNT 



3R - UNSPIKED; 3B - LOW SPIKE; 3C - HCSH SPIKE 



TRBLE e - RDUNO ROBIN 89-1 RESULTS: BfiSE/NEUTRRL FIND RCID EHTRRCTflBLES 
RESULTS EXPRESSED flS PERCENT RECOVERY OF THE DE5I6N VHLUE 



SUBMITTED: JUNE 20, 1988 
SAMPLE PRROMETER 



DE5I6N 



LRB NUMBER 
?002 7003 7005 



7008 



MERN 



MIN 



MRM 



I B Hi ::E NRPHTHENE 

1 B aNTHRFlCENE 

1 e BiMZO < Fl 3 HHTHRHCENE 

IB B T s ( 2-chlok:oethoky :■ hethrneh: 

IB LURVSENE 

I B DlBEH2i:it:fl,H>RHTHRRCENE 

1 (3 1 , 2-D I CHL0R0BEN2ENE 

IB 1 , 3-D 1 CH1..0R0BE.NZENE 

IB (H ETHVLPHTHflLriTE 

1 B 2 , A-D r N I TRCiTOLUENE 

J B r 1. LIQPEME 

IB HF><RCHLOROBENZENE 

1 D tlf:KRCHLClRD8UTflDIENE 

1(3 NnPHTHHLENE 

IB PYREHE 

MERM RECOMERV WITHIN SCRN 

1 B 2 - CHLORQPHENQL 

IB ;? NITROPHEHOL 

1 B PHENOL 

IB 2 , --^-O I METHYLPHENOL 

IE 2 . <-4-D ICHLOROPHENOL 

IB 2,^,6-TRICHLOROPHENOL 

1 B '1 ■ CHLDRQ-3- METHVLPHENOL 

IB 2-riETHYL-1.6-DlNITRaPHEN0L 

1 B PRNTRCHLOROPHENOL 

10 -1-Nnf::Oh'HENOL 



5 


soy. 


&o:: 


s-^i;-; 


BfeK 


80K 


60K 


90K 


S 


8 1 y. 


^sy. 


e-i?-; 


lOOK 


BOK 


5i6K 


1 DDK 


S 


9a;-: 


SfM 


sa-r-i 


10-^K 


?9K 


SBK 


1 o-ry. 


5 


\.rsB:i 


esri 


aoK 


U6K 


97X 


eoK 


I ley. 


S 


9ay. 


se.;i 


&^K 


76K 


72K 


5e.K 


90K 


a 


d;; 


36K 


■«i2;i 


IBK 


ZA'A 


OK 


■^2K 


Si 


99;-: 


ta:-: 


3^K 




G'^K 


68K 


99K 


^ 


1 oe:< 


72?^ 


?6K 




asK 


72K 


1 i:)8K 


SI 


.'9-i 


56^; 


e.2K 




66K 


58 K 


79K 


K 


7€.y. 


56^ 


70?.' 


■=16K 


62K 


■=16K 


76K 


Ei 


n&y. 


eo;-: 


s-q;i 


7aK 


75K 


(iOK 


ecy. 


a 


1 oay. 


68,-: 






e6K 


68K 


103K 


i 


ir39?i 


66K 


76?; 




Q-^K 


6&;; 


109K 


s 


122^: 


66?^ 


7^:-: 


72K 


BAy. 


66K 


122K 


Si 


B\y. 


eoK 


9-'ir-; 


9or-; 


aiK 


60K 


94K 




Bi'siy. 


ev.i 


7' .4;-; 


78K 








IS.S 


a&y. 


SIK 


73?^ 


12-4K 


a^y. 


51 K 


12^K 


12..^ 


loo;-: 


76?i 


i3i;i 




86K 


7&K 


lOOK 


IS-.S 


12f.?i 


33K 


■^5?; 


S6K 


F3K 


33K 


12&K 


12. Ei 


■^FK 


^fi 


OK 


191K 


61K 


OK 


194K 


12.5 


126.^ 


A7y. 


7*1;-; 


62K 


77K 


•47K 


126K 


12,5 


BEIJi 


52K 


119K 


81K 


85K 


S2K 


119K 


12.5 


7SIK 


-=12K 


6 IK 


98K 


69K 


'12K 


98K 


12.5 


tIK 


OK 


93K 




31K 


OK 


93K 


12. S 


3&^ 


63K 


7QK 


70K 


60K 


36 K 


70K 


12.5 


oy. 


OK 


IQK 


•^5K 


K.i 


OK 


A'5y. 



HERN .RECOVERY WITHIN SCRN 



i-o8K 



37K 



63K 



95K 



IC HCENRPHTHENE 

1 C RHTHRRCENE 

1 c BCNso i; R :■ rnthrrcene 

1 C B 1 S C 2--CHLDRQETH0MV ) METHANE 

1 C CI IRVSENE 

1 1:- r BENSO t R . H > RNTHRRCENE 

1 C 1 , 2-D I CHLOROBEHZENE 

1 C 1 , 3-n \ C HLOROBENJ^ENE 

U: DIETHS'LPHTHRLRTE 

1 C U . '1-0 1 N I TROTOLUENE 

1 C F Ll.lORh:NE 

1 C I IRXRCHLOROBEHSENE 

1 C t IKMRCHLOROBUTRD I ENE 

IC HIIPHIHRLEHE 

tC PYRENE 



17.5 


106K 


69K 


S9K 


Q2K 


B6K 


6.9K 


106K 


17.5 


92K 


feSK 


87K 


86K 


asK 


68K 


92K 


17.5 


1Q7K 


7e.K 


118K 


89K 


97K 


76K 


118K 


17.5 


1 1?K 


96K 


86K 


11 IK 


102K 


SGK 


117K 


17.5 


95K 


75K 


118K 


63K 


88K 


&3K 


IISK 


17-5 


b2K 


A3.y. 


63K 


37K 


51K 


37K 


63K 


17.5 


106K 


7Ay. 


7\:iy. 




83K 


70K 


106K 


17. S 


in7K 


7?K 


e^y. 




82K 


62;.' 


107K 


17.5 


97K 


69K 


35K 




67K 


35K 


97K 


17.5 


?9K 


77K 


aoK 


56.K 


73K 


56K 


eoK 


17.5 


105K 


69K 


B-^IK . 


sf..y. 


eiK 


66K 


105K 


17.5 


109K 


91K 






lOOK 


91K 


109K 


17.5 


103K 


71 K 


56K 




77K 


56K 


103K 


17.5 


l-^^K 


72K 


aiK 


6aK 


92K 


eey. 


1-^9K 


17.5 


!^IK 


79K 


109K 


e3K 


90K 


79K 


logK 



MERN RECOVERY WITHIN SCRN 

NOTE: IC DID NOT CONTRIN RMY PHENOl S 

RERGENT WATER: IB - LOW SPIKE; IC - HIGH SPIKE 



li:i2K 



7'=1K 



UK 



74K 



TRDLE a - ROUND ROBIN 88-1 RESULTS: BHSE/NEUTRRL OND RCIO EXTRRCTOBLES 
RESULTS EXPRESSED fiS PERCENT RECOyERY OF THE DESIGN VRLLIE 



SUBMITTEDs JUNE 20, 1988 
SRtlPLE PBRRMETER 

2B PICFNHPI ITHEHE 

rU liNTHP.HCENE 

;:B BFIN20 1: fl .T RNTHRRCENE 

2B B ( ':. (. 2' CHLOROETHCWV 3 METHHME 

2B ri-lf'"i'SENE 

28 n .[ BL^NSn ■:: R , H 5 flNTHRFlCENE 

2B 1 , 2-n I CHLOROBENZENE 

, :B 1 , :?--OIi::i ILOROBEN2ENE 

2B i:at:THVLPHTHnLHTE 

2B .■: , A-D I N I TROT0L.UENE 

."■B F I .IJHREHE 

2EI HG:MHt.:HI..OROBEHZEHE 

2B I-IEI' ;f ICHI OROBUTflD I ENE 

2B NRPhlTHf'ILEME 

2G pYPJ-:r'iE 

MEAN RECOVERY WITHIN SCHN 



-chlorophenol 

-nitrophenol 

hf;_nol 

, -q-DIMETHYLPHENOL 

, -^-n I CHLOROPHENOL 

, --I, 6-TR I CHLOROPHENOL 

- 1: HL0R0--3-METHYLPHEN0L 

"fn :THYL--^ , 6-D I N I TROPHENOL 

FN 7 RCHLOROPHENQL 

-N I TROPHENOL 



2B 


2' 


2B 


2 


2B 


PI 


2B 


2 


2B 


2 


28 


•2 


2B 


A 


2B 


2. 


2B 


l--\ 


2B 


■1 





LHB 


NUMBER 












DESIGN 


7002 


7Q03 


7005 


7008 


MERN 


MIN 


MRX 


id 


5-1?: 


so:-: 


ssy. 


70:; 


eey. 


's^y. 


8o;i 


10 


6';i:-i 


&3y. 


'5sy. 


88;-; 


7Qy. 


59;-; 


ee:-; 


lO 


7ir-: 


92^ 


7',-y. 


1 D:ri:-; 


&ey. 


71^; 


103?i 


lO 


6b:i 


iie.?i 


^.€.y. 


93^; 


Bsy. 


56;i 


116K 


to 


7i;i: 


9 1 ;-: 


SQX 


ei;^ 


B3y. 


71;^ 


9i;i 


ID 


53r-i 


■=io:-; 


558-ri 


31 Jd 


'isy. 


3\y. 


iz'Qy. 


IQ 


V-tK 


aiH 


31^; 




AAy. 


19;-; 


ei;^. 


to 


21.-; 


G'7j;-; 


27r-i 


,. 


H6K 


21;-; 


pjsy. 


10 


RfiJi 


B-^ir-i 


2t:i?i 




fs?y. 


2s;i 


B&y. 


lO 


SfXi 


eux 


2ir^ 


^b:-: 


3Ay. 


21;^ 


soy. 


10 


5:--W 


77;i 


57;^. 


pj'-i?^ 


60;; 


531;^ 


77y. 


iO 


Sir-: 


i37r-; 






io9j; 


eiy. 


i:-i?;-i 


10 


29ri 


7TJK 


Ai:-i 




50^; 


29?-; 


79;-; 


10 


2&>; 


'52;-; • 


2.Qy. 


36;-; 


35M 


26;i; 


52;i 


lO 


7hiZ 


1 1 zy. 


•SC'.i 


66;-; 


91;-: 


78;-; 


112:-: 




54^; 


c-i'i;-: 


'jlK 


67;:: 








17". 5 


3TT; 


S-IM 


20K 


3Qy. 


50K 


20K 


9o;i 


17.5 


•^lor-: 


109;^ 


■=11:-; 




ssy. 


Aoy. 


io9;i 


)",■'. 5 


or.' 


a^: 


OK 


oy. 


oy. 


oy. 


0;^ 


17.5 


^ly. 


3;i 


or-i 


is^y. 


&zy. 


oy. 


19*1;^ 


17.5 


se.,-; 


66K 


5ci;i 


57y. 


^vy. 


so;-; 


6s^^ 


1,''.5 


g.&?: 


85^; 


77;i 


Boy. 


77y. 


66K 


85?; 


J 7, 5 


57:-: 


5s;; 


4h!;i: 


8-4;; 


6IK 


ABy. 


ai;^ 


17. S 


-=i7ri 


175^ 


7ir-; 




97;^ 


47:-; 


i75:i 


17.5 


5;-: 


43'-:'^.' 


30K 


70:-; 


139^ 


5:; 


439^ 


17.5 


■m: 


109^ 


iBy. 


o;-; 


B2rA 


OJi 


lo^y. 



MERN REf-nvi-JPY WITHIN SCRN 



3t.ri 



i09y. 



3f.y. 



EFFLUFFNT 1: 2B - LOW SPIF^E; 2C - HIGH SPIKE 



TRBLE 8 



ROUND ROBIN 8B-1 RESULTS: BHSE/NEUTRHL RND flCID EMTRRCTRBLES 
RESULTS EKPRESSED R5 PERCENT RECOMERV OF THE DESIGN VRLUE 



SUBMITTED: JUNE 20, 1988 
SRMPLE PRRRMETER 



DESIGN 



LHB NUMBER 
7002 7DQ3 7005 



7008 



MERN 



MIN 



MRX 



2C nCt.NflPHTHENE 

2i:: AN I HRRCENE 

2C Bf-.r\za i: Pi > I inthrrcene 

2C B I '.; t: 2-CHl.riROETHOK'i' ? METHRNE 

i;C (JIRV-'IENE 

2t: UIFiFNKOCR, h>rnthrrcene 

2r 1 , . V'-D I rHLOROBENZEHE 

2C I , :i -D I CHl.OROBENSENE 

2C n 1 1-1 HVLPHTHflLRTE 

rr: ;' , 1 -n I N I TROTOLUENE 

2i; ri.lJORFNE 

2C I IE; IRCHl. ORDBENZENE 

2C he; <RCHl DROBUTRDI ENE 

2C Nfll'HTHRLEME 

MERN RECOVERY UITHIN SCRN 

3!C 2-CHLOR:aPHEHOL. 

2C 2-HTTRi:iPHEN0L 

2C PHENOL 

2C ;? , -1-D I METHYLPHEMOL 

2C 2 , 1-0 1 i;:HLOROPHEN0L 

2C 2 , • 1 , 6-TR J CHLOROPHENOL 

2C 1 -CHLORl)-3-METHYLPHEN0L 

2C 2-METHYL-==l, 6~DINITR0PHEN0L 

2C PENTRCHLOROPHENOL 

2C -1 HITRUPHENOL 

2C 2,^-01 N I TROPHENOL 



■? 1 - 2S 


S5,--: 


^BK 


Bey, 


7iy. 


?si< 


sar-i 


Bs>: 


21 .25 


7 ,■•;-; 


i.^y. 


Tiy. 


e'vy. 


74K 


65K 


64?; 


21.25 


loi;-: 


66K 


BBy. 


&By. 


83^ 


66ri 


ini;^ 


21.25 


S57i 


11 s;^ 


e.5ri 


9Ay. 


soy. 


65^ 


115?^ 


21.25 


Q'T-'y. 


16.7;; 


ii-'ir-i 


51H 


&ay. 


SIK 


1 14?^ 


21.25 


6SK 


A^y. 


5SK 


lay. 


Aey. 


13:^ 


esy. 


21 .25 


eij;-; 


e.&v. 


Asy. 




72.y. 


•«19;i 


88 :i 


21.25 


esy. 


•^^y. 


45;; 




7sy. 


45?; 


94?i 


2 I - 25 


92:-: 


7'^y. 


3\y. 




sey. 


airi 


92?: 


21.25 


32r; 


7BK 


36-/. 


7sy. 


sey. 


32;i 


79?; 


21.25 


an?; 


Toy. 


67-f^ 


57r; 


eey. 


57K 


SQ« 


21.25 


■B'Tii 


13 IX 






58?-; 


3Ay. 


8i;i 


21.25 


siy. 


eiOK 


saj-i 




65;^; 


ssy. 


aofi 


2 t . 25 


9 IK 


63;-: 


A'^y. 


45y. 


eoy. 


AAy. 


91?; 


21.25 


iBPui 


7ir'; 


95:-; 


7oy. 


Boy. 


7or; 


95?; 




WH- 


7fi.;^ 


iS'^K 


Sziy. 








18.75 


51.;^ 


62K 


5D?i 


los;^ 


67K 


50K 


105K 


U3.7? 


7UK 


ii7ri 


59H 




82K 


59K 


117K 


18.75 


ny. 


ey. 


2K 


iir; 


5« 


OK 


llK 


1 8 . 7ti 


I'-. 1 y. 


ey. 


0^; 


200;-: 


67K 


o;i: 


2O0?i 


18.75 


sny. 


e&y. 


61?i 


5sy. 


62K 


56?; 


e.6K 


56.25 


i-i---i;.' 


72K 


82;i 


ssy. 


77fi 


69?-; 


84^ 


93.75 


7?r-; 


55K 


55;i 


s&i: 


63» 


ssy. 


77;i 


■?3.75 


•=12 ri 


i2oy. 


92;^ 




85^ 


A2y. 


12QK 


93.75 


15;-; 


z:i3y. 


A2.y. 


A2>: 


eiy. 


isy. 


22 3?^ 


93.75 


i^\y. 


^j'AK 


ie.y. 


AV.i 


Biy. 


\Ay. 


54?i 


56-25 






say. 




say. 


eoji 


60?i 



MLRH Rrcri'.JE^RY WITHIN SCRN 



^8?; 



47 



'4?: 



ErrLUENI t : 2B - LOW SPIKEj 2C - HIGH SPIKE 



TABLE 8 - ROUND ROBIN 88-1 RESULTS: BRSE/NEUTRRL RND HCIO EXTRRCTRBLEE 
RESULTS EMPRESSEO RS PERCENT RECOVERY OF THE DESIGN VRLUE 



SUBMITTED: JUNE 20, 
SAMPLE PRRRMETER 



1989 



isB hi: :FHFiPH1 HENE 

-ifj HMTHRRCENE 

SI0 £•![ NZO -; R y RHTHRRCEtlE 

31B t-i I S c: 2 -CHLOF-'OETHDXY ) HETHflNE 

:iB CHRVSENE 

:-iB 1 ben:!:o c r , h > rnthrhcene 

3B 1 , 2-0 i i::HLOROBEN2!-:nE 

3P 1 , 3-D I CHLORDBENSENE 

30 CI I E IHYLPHTHRLRTE 

3D ? . '1 - O T N ITROTOLUENE 

'IB Kl.llOPt:.NF:. 

3F1 HFt;RCHL0ROBEN2ENE 

3B l-IF HRCHLDRQBIJTRD I (^HE 

3B NHPHTHRLENE 

c!B P-.'RENE 

MEAN PECn'v'ERY WITHIN SCON 



DESIGN 

lO 
ID 

to 

10 
ID 
10 
10 
10 
10 
10 
IQ 
10 
ID 
lO 
lO 



BB 



CRLOROPHENOL 1 ? . 5" 

-NITROPHENOL 17-5 

HEHOL 17.5 

. -4-0 1 METH'/LPHENOL 17.5 

. 4-D ICHLORQPHENQL 17.5 

., '1,6-TRICHLOROPHENOL 17.5 

CHLORQ-3-METHVLPHENOL 17.5 

METHYL-'l, e-DINITROPHENOL 17. S 

FNTflCHLOROPHENQL 17.5 

- N I TROPHENOL 17.5 



MERN RECOVERY WITHIN SCAN 



36 


PI 


36 


2 


ilB 


>i 


3B 


2 


3B 


-•1 


9B 


2 


3B 


PI 


3B 


'1 



LRB NUMBER 
70D2 70O3 7005 



55fi 


loo-r-; 


lOOK 


■=17;i 


1 oa^: 


7iy. 


33;:; 


laSri 


loi:-; 


7sy. 


e?K 


Z'^?: 


i9y. 


102;; 


1 sv. 


lOGK 


i-;9;i 


95?-: 


1 1 ev. 


137?^ 


,'Ciy. 


lOOK 


oy. 


IS'^K 


S&K 


lOOK 


S'^iy. 


lOlX 


1 1 d;-; 


IQO^i 



s^-: 



95?^ 



29K 


39K 


■Azy. 


1 -^ZK 


i;£K 


5sy. 


■My. 


■^€.y. 


'^^•y. 


99^ 


s?y. 


108?^ 


soy. 


102:': 


1 02K 


351^i 


5a?i 


S6S;i 


ssy. 


iisy. 



;=i9v 



1 &By. 



36?'. 

35.'-i 
27?:! 

5i;^ 
E.7y. 
79;-: 

66rJ 
■3 -IK 
71K 
26;^ 



700G 



53?-i 


32;-; 


62;i 


97;: 


B-:\y 


9G;i 


•^2y. 


io?;i: 


99;: 


s^y. 


6i;i 


25y. 


33r-.' 




30y. 




so;-: 




!59?i 


soy. 


6r;ri 


7iy. 


43;-; 




Aoy. 


?3y. 


67;-: 


esK 



79r: 

39;-; 

29?: 
18;< 
is;-: 

3ir: 
23?; 

19?; 

31?: 

26?; 



MERN 

72?; 
77?; 
90?; 

79?i 

65?; 
51?; 

51?i 

71?; 
101?; 
76^: 
67?-: 
60?; 
62?; 
92?; 



-18?; 
73?; 
35?; 

39^: 

55K 
?9?4 

?oy. 

182?; 

\Tsy. 

SB'fi 



MIN 

53Ji 

A7y. 

-?\v. 
33y. 

ZHH 
19fd 
18?i 

3D?; 

59?i 

62?; 

07; 

36?; 
34?; 
67?; 



29?; 
35?; 
27?; 
18?; 
18?; 

31?i 
23?i 

91?; 
19?; 

26?i 



MRK 

100?: 
100?: 

loe?; 
135?; 
101;; 

67?; 
102;; 
106?: 

95?; 
137?: 
100?-: 
is'i?: 
100?; 
101?: 

liO?i 



89?; 
\^2y. 

SBy. 

51?; 

99?; 
100?; 
io2y. 
351:-; 

569?; 

1 1 9?: 



EFFLUENT 2: 3Ei - LOW SPIKEs 3C - HIGH SPIKE 



TFIBLE a - ROUND ROBIM 88-1 RESULTS: BfiSE/NEUTRRL AND RCID EKTRRCTRBLES 
RESULTS EKPRESSED RS PERCENT RECOMERY OF THE DESIGN ^iRLUE 



SUBMITTED; JUNE 20, 
SRMPLE PRRRMETER 



1986 



ac Ri::ENRPHTHENE 

3C firiTHRRCENE 

3C L-ihNEO C fl :< RMTHRRCENE 

3C RISC 2-CHLDP.OETHOXY ) METHRNE 

3C CIIPVSENE 

3C. D 1 BEt-ltZO < R , H > RHTHRRCENE 

3C t , 2 ~D I CHLOROBENEENE 

3C 1 „ :=1-D I CHL0R0BEN2ENE 

3C D 1 ETHVLPHTHRLR TE 

BC 2 , «1 -O I H I TROTOLUENE 

3C: Fl.UOREME 

3L: HC.'-'iRCMLOROBEHSENE 

sc: nt;;:-:hii:;HLOROBUTRD i ene 

3C NflPHTHRLENE 

SC P'.'PEHE 



DESI6N 

21.25 

21.25 
21.25 
21.25 
21 -2S 
21-25 
21.25 
21.25 
2 1 - 25 
21.25 
2 1 . 25 
21.25 
2 1 - 25 
21.25 
21. 25 



LHB NUMBER 
7002 T-OOa 7005 



7ey. 

e.ir-; 

35^i 

31 -i 
SS7'. 



■^9;i 


75"ri: 


32.y. 


5e;< 


i 1 ??-j 


&s-d 


31:-; 


loew 


1 GSK 


&a;^ 


■40;^ 


66r-i 


26:^ 


99X 


2?;-; 


ich;; 


97:-i 


7ij; 


122,-i 


lo-qji: 


fr.5K 


?8J; 


i:i;i: 


9e;i 


'3l^; 


85K 


56:^ 


89;-: 


IIMJ-C 


79r-j 



40;'; 
?5"; 



70OB 



esy. 

7' IK 



69K 



s 1 ;-.' 



MEBN 

68;^ 
5?^; 

55?i 
91K 

68?-: 

55-f^ 

eoji 



MIN 

49?-: 
se;-: 
Biy. 

31-i 

&y. 

23"i 

26ri: 
S7r: 
31;^ 
69?; 

61^; 



MHK 

75K 

S2y. 

117K 
108K 

1 oa;i: 
99ri 

97^;: 

122:-^ 
e2;i 
ssy. 
65?; 
89?-; 

10 '■i?^; 



MERN REC(1VEF3V WITHIN SCRN 

3C 2-CHLOROPHENOL 18.75 

3C 2-NITROPHENOL 19.75 

3C PHENOL IB. 75 

3C 2 , A-0 I METHVLPHENOL 1 B . 75 

3C 2 , -^-D I CHLORQPHENOL 1 8 . 75 

3C 2 . -'-I. G~TRICHLORDPHENOL 56- 25 

ac ■1-CHLOR0-3-METHVLPHENQL 93.75 

3C 2-HETHVL-'1,6-DINITROPHEN0L 93.75 

3C PENTRCHLOROPHENOL 93.75 

3C '^- HITPOPHENOL 93,75 

ac 2 , -l-D I N I TROPHENOL 56 . 25 



is^;-; 



83?-.' 



25?^ 


???^ 


30?; 


I n?-; 


23y. 


s^?^ 


25?; 


56?-; 


45?i 


79?; 


89?-; 


79?i 


7-^:i 


73:^. 


100;; 


1 26?-; 


i'42?-; 


186?-; 


60?-; 


70?i 



59?-; 

5Q?i 
51?i 
■p,f,y 

67?i 

6a?-; 
ee?i 
7'i?; 
88?; 

56?i 

22?-; 



5 1 ?-; 

34?-; 

2?;-; 
i-^y. 
isy. 
22?-: 
17;-; 

9;-; 
35;i; 



A^y, 

65?i 
35?^: 

'ioy. 
52?-; 
7oy. 
6oy. 

lD5?i 
98 ?i 

'17?; 



2S?^ 

30?; 

23?; 
l*1fC 
15K 
22?; 

17?; 
aey. 

sy. 
2zy. 



7?y. 
1 1 Ay. 

5-^;; 

67?; 

79?; 

B3y. 

7 Ay. 
126?; 
186?; 

70?; 



MERN RECOVERY WITHIN SCAN 
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FFFLUENI 2: 3B - LOW SPIKE; 3C - HIGH SPIKE 



FIG 1: ROUND ROBIN 88-1; VOLATILES 






SAMPLE 
150% -) 

PARAMETER ORDER OF ELUTIGN 
1 40% H ^^^^~^ CAPILLARY COUMH) 

' 1. l-OKH-OnOrTHEME 
. ^^«^ j METHYLOC CHLORIDE 
1 JO;% - t-1, 2-OIOUWOETHaC 

i 1. ^-OICH.0R0ETHAHE 
1 20% --i CARBON TETRACHLORIDE 
; 1. 2-OICHLOROPRQPANE 
TRiCHUnOETHENE 
OIBRONOCHJUOICTHAIC 
OCOROBENZENE 
1 00% -nUUSL 2-TETRACHLOROETHAHE 



1B: RFAGENT WATER LOW SPIKE 
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FIG 2: ROUND ROBIN 88-1; VOLATILES 



O 

UJ 
UJ 

a 
tc 

0. 



PAAAKETER ORCR OF £UfTION 
(Da-5 CAPILLARY CdUHN) 

1. l-0ICK,0n0€7HENE 

Mew.ros'E cHLORire 

t-t a-OICHLOHOETHEHE 

t Z-OIOLOfOETHAHE 

CAflBON TrmACHLOnXOf 

1. 2-DICn.OnQRRGPANE 

TllICH.aRO£THBC. 

DIBROHOCHLOROMETHANE 

CHLOIKIB&lZENe 

1. i. 2. 2~TETHACniVI0ETKAM£ 




SAMPLE 1C: REAGENTT WATER H!GH SPJKE 
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FIG 3: ROUND ROBIN 88-1; VOLATILES 
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SAMPLE 2B: EFFLUEhTr 1 LOW SPIKE 
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PARMCTER ORDER OF BJnmi 
S»-5 CAPILLARY COLUMN) 

1. 1-DICHLOROETHENE 

HETHYLENE Clf,.OTI0e 

t-1, 2-DICHLOaO£THeNE 

1. 8-OICriLOflOtTHANE 

CARBON TETRACHLORIDE 

1. 2-DIC»«.0R0Pfl0?ANE 

TRICHLOROETHENE 

OIBROMOCHLOFtOKETHANE 

ai.OnOB&NZEN£ 

1, 1, 2. 2-TETRACHLOROeTHAHE 
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FIG 4: ROUND ROBIN 88-1; VOLATILES 
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SAMPLE 2C: EFFLUENT 1 HIGH SPIKE 
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PARAMETER OHER OF ELUTIQN 
(DB-5 CAPILLARY COLUMH) 

1. 1-OICM.ORaETlENE 
ICTHYLENE OLQRIOE 
t-1. a-OICHLOROETNENE 
1. e-OICHLOROETHANE 
CARBON TETRAOLORIOE 
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FIG 5: ROUND ROBIN 88-1; VOLATILES 
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SAMPLE 3B: EFFLUEKT 2 LOW SPIKE 



PMMCTER ORDER OF BJUnON 
lB-8 CAPILLAHY COLUMM 

1 l-DICHLOROETHBC 
ICTHVLENE OUniDE 

t-1. 2-oicttjomEnec 

1.8-H)ICHJ0R0rT>U)C 
CAfBON TrmAOijaRIOE 
t e-OICHLCnOPROPMC 

'nncH^noEiNEic 

OmONOCHXROMEllttNE 

GMjORQBEHZENE 

1. 1. 8, B-TCTIUCHLflROEnMIC 
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FIG 6: ROUND ROBIN 88-1; VOLATILES 
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SAMPLE 3C: EFFLUENT 2 HIGH SPIKE 
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PARAMETER ORDER OF BJUTION 
lDB-5 CAPIULARY COUMO 
L l-DICHLORQEIHENE 
lETHYlJENE OUOHIDE 
t-t Z^ICHLOnOETHENE 
t a-OICHL0RQE1HAIE 
CARBON TETRACHjQHiaE 
1. S-DICHLOnOPROPANE 

TRiounoETiec 

DXBROHOCHjnaiCTHAtE 

GHJnOBEKZENE 

1, 1 2. a-TETRACHLOROETHAIC 
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FIG 7: ROUND ROBIN 88-1; BASE/NEUTRAL 
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SAMPLE 1B: REAGENT WATER LOW SPIKE 
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PARAMETER ORDER OF aOTION 
(DB-5 CAPILLART COLUMN) 

BIS(2-CHL0R0ETH0XY>METHANE 

1.3-DICHLOROBENZENE 

1,2-DICHL0R08ENZENE 

HEXACHLOROBUTAOIENE 

NAPHTHALENE 

ACENAPHTHENE 

2,4-DINrTROTOlJUENE 

dIethylphthalate 

aUORENE 

HEXACHLOROBENZENE 

ANTHRACENE 

PYRENE 

KNZOrA)ANTHRAC£NE 

CHRYSENE 

DiBENZO(A.H)ANTHRACENE 
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FIG 8: ROUND ROBIN 88-1; BASE/NEUTRAL 
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SAMPLE 1C: REAGENT WATER HIGH SPIKE 
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parameter order of eujtion 
(db-5 capillary column) 

bis(2-chlor0eth0xylmethane 

1.3-dichlorobenzene 

1.2-dichlorobenzene 

hexachlorobutaoiene 

naphthalene 

acejjaphthene 

2,4-wnitrotoluene 

dIethylphthaute 

fluorene 

hexachlorobenzene 

AKTHRACENE 
PYRENE, 

BENZ0M)ANTHRACCNE 
CHRySENE 

DIBENZO(A.H)ANmRACENE 
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FIG 9: ROUND ROBIN 88-1; BASE/NEUTRAL 



SAMPLE 2B: EF7LUENT 1 LOW SPIKE 
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PARAMErei ORDER OF ELUTION 
(OB-5 CAPIUARir COUJMN) 

BIS(2-CHL0R0€:m0XY)METHANE 

1.3^DICHL0R(»ENZO«: 

1 ;i-0ICHL0R0BENZENE 

HD(ACHIj0ROB(JTA0IO4E 

NM>HTHAL£NE 

ACENAPMTHENE 

2>rDINrrR0TOLUENE 

dIethylphthalate 

aUORENE 

HEXACHLOROBENZENE 

ANTHRACENE 

BENZOrA)AKmRACENE 

d^RYSENE 

DIBENZO^)AKTHRACENE 
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FIG 10: ROUND ROBIN 88-1; BASE/NEUTRAL 
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SAMPLE 2C: EFFLUENT 1 HIGH SPIKE 
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PARAMETER ORDER OF ELUTION 
(DB-S CAPILLARY COLUMN) 

BtS(2-CHL0R0ETH0XY)METHANE 

1 ;>-0ICHL0ROBENZENE 

t ^-DKJHLOROBENZENE 

(^XACHLOROBUTAOiENE 

NAPHTHALENE 

ACENAPHTHENE 

2.4-DINrTROTOLUENE 

METHYLPHTHAUTE 

FLUORENE 

HEXACHLOROBENZENE 

ATCTHRACDIE 

PWENE 

BENZ(>M}ANTKRAC£NE 

CHfinrSOIE 

DIBENZO(A.H)ANTHRACENE 
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FIG 11: ROUND ROBIN 88-1; BASE/NEUTRAL 



SAMPLE 3B: EFFLUENT 2 LOW SPIKE 




PARAMETER ORDER OF ELUTION 
(DB~5 CAPILLARY COUUMN) 

BIS(2-CHL0R0ET>K)XY}MOHANE 

l3^DICHU)R08ENZENE 

l^-DtCHUOROSENZEKE 

HEXACHLOROBlirADIENE 

NAPHTHALENE 

ACENAPHTHENE 

2,4-DINnROTOLUENE 

fujorene 

hexachlorobenzene 

anthracene 

benzocvlanthracene 

chrysEne 

dibenzo^h)anthracene 
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FIG 12: ROUND ROBIN 88-1; BASE/NEUTRAL 
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SAMPLE 3C: EFFLUENT 2 HIGH SPIKE 
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PARAUETIR ORDER OF ELUTION 
(DB-5 CAPILLARY COLUMN) 

BtS(2HMi>R0ETH0XYlMrmANE 

U-DtCHLOROBENZENE 

HEXACHLORpeiiTAOIENE 

NAPHTHA1£NE 

ACENAPHTMENE 

2^DtNrrR0T0LUENE 
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FIG 13: ROUND ROBIN 88-1; ACID EXTRACTABLES 



SAMPLE IB: REAGENT WATER LOW SPIKE 



PARAMETER ORDER OF EUJnON 
{DB-S CAPILLARY COLUMN) 

PHENOL 

2--CHL0ROPICNOL 

2-NnROPI^NOL 

2.i~DIMETimPHEN0L 

2.4-DiaftJOROPHENOL 

4-CHU}R0-3-METHYlPHEN0L 

2.4.6-TRICMjOROPHENOL 

4-NnROPHENOL 

2-UETHVL-4.«-DtNmK)PHEN0L 

PENTACHLOROPHENOL 
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FIG 14: ROUND ROBIN 88-1; ACID EXTRACTABLES 



SAMPLE 2B: EFFLUEm- 1 LOW SPIKE 
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FIG 15: ROUND ROBIN 88-1; ACID EXTRACTABLES 



SAMPLE 2C: EFFLUEhfT 1 HIGH SPIKE 
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FIG 16: ROUND ROBIN 88-1; ACID EXTRACTABLES 

SAMPLE 3B: EFFLUENT 2 LOW SPIKE 



PARAMETER ORDER OF ELUnON 
(pB-5 CAPtURY OOUilH) 

PHENOL 

2-CHIj0R0P»CN0L 

2-Nnil0PHEN0L 

2.4-(MMETHYlPHEN0L 

%4-DICHIjOROPHENQL 

4-€HLjONO-3-4IEpmmENQL 

2.4^0-TRICHLOROPNENX 

4-NnROPHENOL 

2-UETHyL-4,S-DMTR0PHEN0L 

PENTACHLOROPHENOL 
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FIG 17: ROUND ROBIN 88-1; ACID EXTRACTABLES 
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SAMPLE 3C: EFFLUENT 2 HIGH SPIKE 
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PARAMETER ORDER OF ELUTION 
(DB-5 CAPILLARY COLUMN) 

PHENOL 

2-CHLOROPHENOL 

2-NrrROPHENOL 

2.4-D1METH\lPHENOL 

2,4-DICHLOROPHENOL 

4-CHLORO-3-METHYLPHENOL 

2.4.6-TRICHLOROPHENOL 

4-NrrROPHENOL 

2,4-DINrrROPHENOL 

2-METHYL-4.6-DINfTROPHENOL 

PENTACHLOROPHENOL 
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7 ATPVMDIX 2 - LIST OT PMITIClfMfTB M«» 



I 



n 

LIIT OF MMTIClPMIftS 



B«ak Analytical Services 

14 Abacus Rd. 

Braapton^ Ontario 

L6T 5B7 

(416) 459-4044 

Contact: John Robertson 



Nann Tasting Laboratorias Ltd. 

5551 McAdaM Rd. 

Nisslssauga, Ontario 

L4Z IPl 

(416) 89f-2SSS 

Contact: Tia Munsiiaw 



Ortach Intarnational 
2395 Spaakaan Or. 
Mississauga, Ontario 
L5K 1B3 
(416) 822-4111 

Contact: Jack Brady 



Peninsula Oteaical Analysis Ltd. 

P.O. Box 810 

8487 Stanley Ave. 

Niagara Palls, Ontario 

L2I 6ve 

(416) 356-7667 

Contact: R.J. Say the 



Xenon Bnvironaental Inc. 
845 Harrington Court 
Burlington, Ontario 
L7N 3P3 
(416) 639-632f 

Contact: Olenys Poster 
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CIL Inc. CheMlcals Research tab 

2101 Ha%rten Rd. 

Mlssissauga, Ontario 

L5K 2L3 

(416) 923-7161 

contact: Dr. R. A. Al-Saaadl 



Dow Chomlcal Canada, Inc. 

P.O. lox 3«3f 

Vldal St. South 

Sarnia, Ontario 

1I7T 7H1 

(519) 339-3568 

Contact: Brian Vorthln^ton 



Ontario Ministry of the Bnvlron»ent 

Laboratory Services Branch 

Trace Organ Ics Section 

125 Resources Rd. 

■exdale, Ontario 

M9V 5L1 

<416) 235-576i 

Contact: Yvonne Jones 



ifORV ^MIM»II.1W «TIJ»V NVrtrtCATIOM 



UWOOUCTIOB 

Private laboratories recolviiiq thfta notification ara Invited by 
tiM Miniatry of the ■nviron— nt to participate in an 
Inter laboratory variability atody of the analysis of or9anlc 
coapoonds in aCflaants froa or9anic ehaaleai aanuf actnrecs . 
Laboratories Interested in tbls prograai, tentatively scheduled 
for Bid-Jane, l»tt, shovld contact fylvia Cession at (416) 
235-5t42 of tba Ministry of the InviroraMnt for datalls. 



The Ontario Ministry of the Environaent is currently developing 
■onitoring regvlatlons for the Municipal/Industrial Strategy for 
AtMteaent (NI8A) program. These MMiiti»lng regulations will 
require each direct discharging cheaical •snulactarer to Bonltoc 
their effloenta for specific coaipoands. 

The following cos^ounds are to be incladed In this round robin: 

■Mtgaetahlae (to be analysed by 0C/M8) 



Acenaphthene 

Anthracene 

Benso ( a )ant hr acene 

Bis { 2-chloroethoxy)Be thane 

Chrysene 

DibeRzo( a, h) anthracene 

1, 2-bichiorobenaene 

1, 3-Dlchlorobenzene 

Diethylphthalate 

2, 4-Dinitrotoluene 

Pluorene 

Hexachlorobenzene 

Nexachlorobutad iene 

Maphtbalene 

Pyrene 

Volatilea (to be analyxed by 0C/M8 AodZiUL OC/BGD/FID) 



2 -Ch 1 or ephe no 1 

2-Mltrophefiol 

Phenol 

2, 4-OiMthylphenol 

2f 4-Olchlorophenol 

2f 4,€-Trlchlorophenol 

4-Chloro-3'nethyiphenol 

2'>Hethyl-4,6-dinitrophenol 

Pentachlorophenol 

4-Mitrophenol 



Dichloroaethane 
1,1-Dlchloroethene 



1, 3-Oichloropropane 
Trlchloroethene 



trans l,2-Dlchloroethen« Dibro«ochlor«aethan« 

1, 2-Dichloroethane 1, 1, 2, 2-T«trachloro«thaii« 

Carbon tetrachloride Chlorobenxene 



During the week of June 13, 1900 participating laboratories will 
receive a total of eighteen <!•) saaples for analysis. Nine (9) 
saaples vill be for the analysis of extractables and nine <9) 
■aapies will be for tlie analysis of volatlles. lach group of 
saaples will consist of three (3) splirsd reagent water saaples, 
three (3> effluent I saivles, and three (3) effluent II saaples. 
Within each subgroup th»re will be <»ne blank and two spiked 
saaples. »f fluents I and II will be typical final effluents froa 
two organic chealeal industries in the ^evince. 

Participating laboratories are expected to analyse the saaples 
within ten (If) days of reception of the saaples. Results for 
all analyses are to be reported within twenty to thirty (2ff-30) 
days of recption of the saaples to Sylvia Cuss ion at the 
follotrlng address: 

Hlnietry of the Bnvironawnt 

Laboratory Services Branch 

Laboratory Coaputer Systeas - QK/QC Section 

12S Resources Rd. 

Rexdale, Ontario 

N9V 5L1 



aUMMUL flC BUULZft 

All participating laboratories will be assigned an identification 
code. All laboratories will receive a coaplete set of the 
results, including a ranking for each laboratory. All 
laboratories will be identified only be their identification 
code. Any recoaaendations aade by the HOB will also be provided 
to the Individual labs. 



Interested laboratories should contact Sylvia Cussion of the 
Ontario Ministry of the Bnvironaent at M16) 23$-5S42 as soon as 
possible. 

It is the intent of this round robin (along with others) to 
assess the inter laboratory variability and detection capability 
for a broad range of organics and inorganics. 



Ofitazio Ministry of the InvlroiMMiit 

tfAbocatory Services Srench 

LC0-OA/QC Section 

125 Resources Rd. 

Rexdale^ Ontario 

N9V 5L1 

(416) 235-5842 

FAX (416) 235-5744 

JWM 1», 198t. 



Please find enclosed nine (9) -10#t al* aaber bottles and nine (9) 
4f at* clear bottles. The saaples are labelled as follo«m: 

liit wL Airtai. iflftUtt M wL Oaajl BaHlMS, 

Ixtractables lA, IB, IC Volatiles lA, IB, 1€ 
Bxtraetables 2A, 21, 2C Volatiles 2A, 2B, 2C 
Ixtractables 3A« 3B, 3C Volatiles 3A, 3B, 3C 

li ys« are alsain^ any oC tbe above iteas, please contact •• at 
the above phone nnaber laned lately. 

Year participation In the Inter laboratory Variability Stedy Bound 
Bobln is 9reatly appreciated by the HISA Analytical VorkHig 
Group. 

As was stated in the notification distributed in Nay, 1988, 
saaples saouid be analysed within ten (If) days of reception. 
Store all saaples in a refrigerator at 4 degrees CelcliM untile 
ready for analysis. Results are to be reported within twenty to 
thirty (2f-3f) days of reception of the saaples. Please identify 
all a aaple results with your lab identification nunber and the 
saaple nuabers described above. Please contact ae if there are 
any probleas or questions re the round robin. 

Your lab Identification nuaber is: 
Sincerely, 



Sylvia Cuss ion 

Laboratory Quality Audit Scientist 



DATE 
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